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(57) Abr6g^Abstract: 

The present invention relates to an apparatus for ventilation systems which include an element for the transfer of heat from 
warm exhaust air (taken from inside a building) to cooler exterior fresh air which is drawn Into the building The present invention 
in particular provides an apparatus whereby, during a defrost cycle, Interior air may circulate through both of the fresh air and 
exhaust air paths for delivery back into the building, i.e. the warm interior air, used as defrost air, may be able to circulate from 
the intenor of the building into the ventilation apparatus and back to the interior of the building. The apparatus can thus use 
interior air as defrost air while diminishing or avoiding the creation of a negative air pressure in the building 
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ABSTRACT OF THE DISCLOSURE 

The present invention relates to an apparatus for ventilation systems which include an 
element for the transfer of heat from warm exhaust air (taken from inside a building) 
to cooler exterior fresh air which is drawn into the building. The present invention in 
particular provides an apparatus whereby, during a defrost ^de, interior air may 
circulate through both of the fresh air and exhaust air paths for delivexy back into the 
building, Le. the warm interior air, used as defrost air, may be able to circulate from the 
interior of the building into ihe ventilation apparatus and back to the interior of the 
building. The apparatus can thus use interior air as defrost air while diminishing or 
avoidmg the aeation of a negathre air pressure in the building. 
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VENTILATION SYSTEM 
BACKGROUND OF THE INVENTTON 

The present inventioii generally relates to an apparatus for ventilation systems which 
have means for the transfer of sensible heat and/or water moisture between exhaust air 
(taken from inside a building) and exterior fresh air (drawn into the building). Such an 
apparatus may, for example, have means for the transfer of sensible heat and/or water 
moisture from warm exhaust air to cooler exterior fresh air, the systems using warm 
interior air as defrost air for defrostmg the systems during cool weather. 

The present invention, in one particular aspect, relates to an apparatus for ventilation 
systems which have at least one rotaiy heat exchanger wheel for the transfer of heat 
(and/or water moisture) from warm exhaust air (taken from inside a building) to cooler 
exterior fresh air (drawn into the building). 

The present invention, in another particular aspect, relates to a ventilation apparatus 
for ventilation systems having an exchanger body which may comprise one or more heat 
exchanger elements of the same or different type e.g. one or more rotaiy and/or one 
or more stationary (Le. non-rotaiy) exchanger elements or cores. 

The present invention, in a further particular aspect, relates to a ventilation apparatus 
provided with means for balancing fresh air and exhaust air flow through the operating 
ventilation apparatus; a method for balancing airflow though the apparatus is also 



provided. 
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Sensible heat and/or water moisture recoveiy ventilation systems are known which 
function to draw fresh exterior air into a building and to exhaust stale interior air to the 
5 outside. The systems are provided with appropriate ducting, channels and the like 
which define a firesh air path and an exhaust air path whereby interior air of a building 
may be exchanged with exterior ambient air; during ventilation the air in one path is 
not normally allowed to mix with the air in the other path. 

10 A sensible heat and/or water moisture recoveiy ventilator device or apparatus, which 
may form part of a ventilation system, in addition to being provided with corresponding 
air paths may also be provided with one or more exchanger elements or cores, e.g. one 
or more rotary and/or stationary (i.e. non-rotary) exchanger elements or cores. Heat 
recovery ventilation devices may also have a housing or cabinet; such enclosures may 

15 for example be of sheet metal construction (e.g. the top, bottom, side walls and any 
door, etc.. may be made from panels of sheet metal). The heat exchanging core(s), as 
well as other elements of the device such as, for example, channels or ducts which 
define air paths, filtration means, insolation and if desired one or more fans for moving 
air through the fresh air and exhaust air paths may be disposed in the enclosure. Such 

20 ventilation devices may be disposed on the outside of or within a buildmg such as a 
house, commercial building or the like; appropriate insulation may be provided around 
any duct work needed to connect the device to the fresh air source and the interior air 
of the building. 
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A Stationary heat exchanger element(s) may, for example, take the form of the (air-to-air) 
heat exchanger element as shown in U.S. Patent 5,002,1 18. Thus, the heat exchanger 
element(s) may have the form of a rectangular parallepiped and may define a pair of air 
paths which are disposed at right angles to each other; these exchanger element(s) may 
S be disposed such that the air paths are diagonally oriented so that they are self draining 
(i.e. with respect to any condensed or unfrozen water). 

Another known type of exchanger element is the rotary thermal and/or desiccant wheel; 
such (air-to-air) exchanger wheels may have an air permeable heat exchange matrix 

1 0 which provides passageways therethrough through which an air stream may flow. The 
exchanger matrix may, for example, comprise a plurality of parallel flow channels (see 
for example U.S. pat. no. 4,769,053) or even a random matrix media (see for example 
U.S. pat. no. 5,238,052). Such exchangers may be configured and disposed such that as 
they rotate they may transfer a member of the group comprising i) sensible heat and ii) 

15 sensible heat and latent heat, between two or more streams of air through which the 
exchangers rotationadly pass through. Such rotary heat exchangers may be disposed in 
a housing which is suitably baffled such that a rotating exchanger wheel may pass 
through the fresh air and exhaust air streams with minimal intermixing thereof (i.e. for 
air-to-air transfer of latent/sensible heat). 

20 

Thus, for example, as a suitably configured rotary transfer core slowly rotates between 
outgoing and ingoing air the higher temperature airstream can give up sensible energy to 
the core which energy may thereafter be given up by the core to the lower 
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temperature air Stream; pleasesee,forexample,U.S. patent no. 3,844,737. Alternatively, 
a suitably configured rotary core may capture and release latent energy in the form of 
water moisture i.e. the core may transfer water vapour or moisture from one air stream 
to another air stream; please see, for example, U.S. patent nos. 3,800,515, 3,844,737, 
5 4,225,1 71 , and 4,875,520. A rotary energy transfer core or wheel may of course transfer 
both sensible and latent heat between fresh air and exhaust air; please see, for example, 
Canadian patent no. 1 ,285,93 1 , and U.S. patent nos. 4,769,053, 4,172,164, 4,093,435, and 
5,238,052. 

10 During the winter season, the outside air is not only cool but it is also relatively dry. 
Accordingly, if cool dry outside air is brought into a building and the warm moist interior 
air of &e building is merely exhausted to the outside, the air in the building may as a 
consequence become uncomfortably dry. A relatively comfortable level ofhumidity may 
be maintained in a building by inter alia exploiting an above mentioned desiccant type 

1 5 thermal wheel for transferring water from the stale outgoing air to the relatively diy fresh 
incoming air. During winter these types of heat exchangers may transfer up to 80% of 
the moisture contained in the exhaust air to the fresh supply air. Advantageously a rotary 
exchanger wheel may transfer both sensible and latent heat between fresh air and exhaust 
air; in this case the exhaust air stream as it is cooled may also be dried whereas the 

20 incoming fresh air may be warmed as well as humidified. However, a problem with such 
heat recovery ventilation equipment having a desiccant type heat exchanger wheel, is the 
production of frost or ice in the air permeable heat exchange matrix of the thermal wheel. 
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During especially cold weather such as -10 or lower (e.g. -25 ""C or lower), prior to 
e3q>elling the relatively warm exhaust air, the equipment provides for the transfer of 
latent heat from the relatively warm moist exhaust air to the relatively cool dry (fresh) 
outside air by the use of a suitable desiccant type heat exchange wheel. However, the 
cooling of the relatively moist interior air by the cold exterior air can result in the 
formation of ice (crystals). An uncontrolled buildup of ice within the matrix of a rotary 
exchanger wheel can result in decreased heat transfer, and even outright blockage not 
only of the exhaust air path but the (cold) fresh air path as well. Accordingly a means 
of periodically defrosting such a system is advantageous in order to maintain the 
system's efficiency. 

A defrost mechanism has been suggested wherein the fresh air intake is periodically 
blocked off by a damper and warm interior air is injected, via a separate defrost air 
conduit, into the fresh air inlet side of the fresh air path of the ventilation apparatus. 
However, during the defrost cycle, the stale inside air is still exhausted to the outside 
via the exhaust air path; this is disadvantageous since by blocking only the fresh air inlet 
and continuing to exhaust interior air to the outside, a negative air pressure can be built 
up in the interior of a building relative to the exterior atmosphere. Such a negative 
pressure may induce uncontrolled entry of air through any cracks and cranies in the 
structure of the building; the negative pressure may, in particular, produce a backdraft 
effect, for oil and gas type heating systems, whereby exterior air may be pulled into the 
chimney leading to the accumulation of gaseous combustion products in the building. 

An alternate system has been suggested wherein both the fresh air inlet and exhaust air 



213 4168 

outlet are both blocked off such that warm interior air is circulated through ihe fresh air 
side of the heat exchanger elem^t as well as through the exhaust air side of the heat 
exchanger element and is sent back into the building; see for example U.S. patent no. 
5,193,610. 

It is desirable that the defrosting time period be as short as possible and in particular not 
be greater than 25% of the time period during which a ventilation apparatus is in the 
ventilation configuration (e.g. if the ventilation time period is 32 minutes then desirably 
the defrosting time period should not be greater than about 8 minutes). However, it has 
been found that adapting the technique shown in U.S. patent no. 5,193,610 to a rotating 
heat exchanger wheel by directing interior defrost air through the defrost side of the wheel 
and then returning the air to the building by passing it through the fresh air side of the 
wheel while the wheel is rotating at its usual operational or ventilation cycle rotational 
speed (e.g. a usual ventilation speed of 15 rpm) does not produce the desired degree or 
efficiency of defrosting; m this case, heat which is initially taken up by the wheel from the 
wann interior building air is transferred back to the interior air prior to the air being 
recycled to the interior of the building such that the full heat of the interior air is not 
utilised for defrosting. If the usual rotational speed mentioned above is maintained, 
defrosting occurs over a relatively significant time period (e.g. a defrost time of 18 
minutes or more) relative to the ventilation time period (e.g. a ventilation time of 32 
minutes) during which the apparatus is operating; i.e. the defrosting period may represent 
more than 25% of the ventilation operating time which means that this defix^sting 
technique is relatively ineflBcient keeping in mind that during such defrosting, the system 
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is not carrying out its primary function, namely the ventilation of a room or building. 

Another problem with respect to ventilation systems comprising a heat exchanger element 
or core relates to the installation of an exchanger device in a building such as for example 
S a house or other type of building. In order for the system to operate efficiently and 
effectively the outgoing exhaust air flow preferably at least substantially equals the 
incoming fresh air flow; i.e. the exhaust and fiesh air flows are preferably balanced so as 
to minimize or eliminate under-pressure or over*pressure in the house relative to the 
outside atmospheric pressure; a certain degree of overpressure may, however, be tolerated. 

10 

Presently, such ventilation systems are balanced by means of balancing dampers and 
removeable flowmeters such as, for example, a pitot tube type flow measuring device 
comprising a manometer to measure pressure difference; these elements must usually be 
installed by the balancing technician at appropriate places in the duct work connected to 
1 5 the ventilation device. 

Thus, for example, one removeable flowmeter element may be installed in a duct on the 
exhaust air inlet side of the device and another flowmeter element may be installed in a 
duct on the fresh air outlet side of the ventilator device. However, the removeable 
20 flowmeter detector elements must be temporarily installed between straight lengths of duct 
of relatively sufficient length so as to be localised in a relatively stable airflow (steady 
state condition) and thus minimises erroneous or misleading readings due to turbulence 
as may be encountered about an elbow or bend element of a duct. 

8 
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The exhaust and fresh air flows may be initially measured by placing the balancing 
dampers parallel to the air flow so as to present a minimum resistance to air flow. The 
fresh air and exhaust air flow rates may then be determined using the respective 
flowmeters. A fresh air damper may in this case be adjusted so as to reduce the fresh 
air flow out of the ventilator to be equal to or be up to about +5% of the exhaust air 
input to the ventflator, i.e. as the damper is turned, so as to present a larger surface 
area transverse to the direction of the air flow, the flowmeter is monitored and the 
adjustment stopped once the flowmeter indicates a flow rate more or less equal to that 
of the exhaust air flowing into the ventilator as initially determined. 

The exhaust air flow rate into the ventilator may then be remeasured and, if necessary, 
(i.e. if the exhaust flow is higher than the fresh air input flow), the exhaust air damper 
may be adjusted (i.e. turned into the air flow) so as to reduce the exhaust air flow input 
into the ventilator to more or less equal the adjusted fresh air flow out of the ventilator. 
For example, the exhaust air flow may be adjusted so as to be somewhat smaller than 
the fresh air flow so as to provide a slight overpressure in the bmlding, i,e. so as, for 
example, to inhibit uncontrolled entiy of fresh air through other parts of the building. 
Thereafter at least the flowmeters must be removed and replaced by the balancing 
technician with appropriate duct portions. This procedure as may be appreciated is 
time consuming and may take up to an hour or more of a technician's time. 

It would therefore be advantageous to have a rotating wheel heat exchanger system 
which can use interior air as defrost air so as to diminish or avoid the creation of a 
negative air pressure in the building. 
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It would also be advantageous to have a defrostable ventilation apparatus which is of 
simple construction. 

It would be advantageous to be able to operate a ventilation apparatus during periods 
5 of cool exterior temperature for an extended period of time before having to defrost it 
It would in particular be advantageous to have a rotating wheel heat exchanger type 
system which can operate for extended periods of time during periods of cool exterior 
temperatures before having to be defrosted. 

10 It would in another aspect be advantageous to have an alternate method and means for 
balancing input and ou^ut airflow through a heat exchanger device or ^tem. 

It would in particular be advantageous to have a means of relatively simple construction 
for balancing input and output airflow through a heat exchanger device or system. 

15 

SUMMARY OF THE INVENnON 

The present invention in a first aspect deals with the problem of defrosting an heat 
exchanger wheel while avoiding negative air pressure inducement. 

20 

Thus, in one general aspect the present invention provides a method for defrosting a 
ventilation apparatus configured to transfer water moisture and sensible heat between 
fresh afr delivered to and exhaust afr taken from a building (i.e. any enclosed space) 
means of a rotating exchanger wheel defining a first air path for fresh air and a second 

10 
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air path for exhaust air» said method comprising 

i) directing exhaust air to flow through one of said first and second air paths and 
then through the other of said first and second air paths back into said building, 
and 

5 ii) attenuating the rotation of said exchanger wheel during a defrost cycle such that 

said rotary exchanger wheel is able to be relatively effectively defrosted by said 
exhaust air, namely, by inducing the rotary exchanger wheel to rotate at a 
rotational speed of from 0 to 2 rpm (e.g. by stopping the rotation of the wheel or 
else inducing an exchanger wheel rotational speed of 2 rpm or less), 

10 

Preferably, during the defrost cycle, the exhaust air is directed to flow through said second 
air path and then through said first air path back into said building, and the rotation of the 
exchanger wheel may be merely stopped, i.e. the wheel does not rotate during the defrost 
cycle. 

15 

The present invention in accordance with another general aspect provides a defix)Stable 
ventilation iqjparatus, for exchanging interior air of a building (i.e. any enclosed space) 
with air exterior to the building, for transferring water moisture and sensible heat between 
exhaust air taken from the building and fresh air taken from air exterior to the building, 
20 and wherein interior air taken from the building is used as defrost air to defrost the 
ventilation sqjparatus, said ventilation apparatus having fresh air path means having a fresh 
air intake side and a fi^sh air discharge side, exhaust air path means having an exhaust air 
intake side and an exhaust air discharge side, ■ 

11 
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a rotaiy exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably disposed so as to define a first air 

stream path and a second air stream path, 

said first air stream path defining a portion of said fi'esh air path means between 
the firesh air intake side and the fresh air discharge side thereof and said second 
air stream path defining a portion of said exhaust air path means between the 
exhaust air intake side and the exhaust air discharge side thereof 

a ventilation rotation component for inducing, during a ventilation cycle, ventilation 

rotation of said exchanger wheel through said firesh air path means and said exhaust air 

path means, 

characterized in that said apparatus comprises 

defrost air path means for conveying defrost air to said fresh air intake side, 

a damper component, said damper component being displaceable between a ventilation 

configuration 

wherein said defi'ost air path means is closed ofE and said fi-esh air intake side 
and said exhaust air discharge side are open, 
and a defrost configuration 

wherein said fresh air intake side and said exhaust air discharge side are closed 
off and said defrost air path means is open, 

and 

a defrost rotation component for inducing, during a defrost <ycle, said rotaiy exchanger 
wheel to rotate at a defrost rotation speed of from 0 to 2 rpm through said fresh air 
path means and said exhaust air path means, 

12 
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and wherein 

during a ventilation cycle, when said damper con^onent is in said ventilation 
configuration, 

fresh air is able to flow through said fresh air path means and exhaust air is able 
5 to flow through said exhaust air path means, 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 
defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream 
10 path, then through said defrost air path means, throug|i said first air stream path, 

and through said fresh air discharge side. 

It is to be understood herein that the word 1)uildingf* is a refers to any enclosed space 
whatsoever, e.g. a one room building, a multi-room building, a room of a building and 
IS the like. 

It is to be understood that as used herein the esqpression Ventilation ^de" refers to the 
time period during which the ventilation apparatus operates in a ventilation mode so 
as to bring fresh air into the enclosed space and expel exhaust air out of the enclosed 
20 space. 

It is to be understood that as used herein the ejg>ression "defrost cyde" refers to the 
time period during which the ventilation apparatus operates in a defrost mode wherein 
exhaust air is delivered to the ventilator and expeUed back into the enclosed space. 

13 
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It is to be understood herein that the expression Ventilation rotation" refers to the 
rotation of a rotary exchanger wheel during the Ventilation cycle" during which the 
ventilation apparatus operates so as to bring fresh air into the enclosed space and expel 
exhaust air out of the enclosed space whereby an exchange of energy is effected 
S between the outgoing and ingoing air. An exchanger wheel during a ventilation cycle 
may, for example, have an operational or ventilation rpm (revolutions per minute) of 
from about 15 to about 18 ipm; i.e. for an exchanger wheel such as a Honeycomb silica 
gel wheel by Munters CargoCaire, Mass. USA operable at 60 to 200 cfin; the 3A 
desiccant thermal wheel by Semco Inc. Missouri, USA. 

10 

It is to be understood herein that the expression Mefrost rotation" refers to the rotation 
of the rotaiy exchanger wheel during the defrost cycle at a rotation speed of from 0 to 
2 rpm whereby a defrosting of the wheel may be effected by interior defrost air. 

IS The means for attenuatiqg or controlling the rotation of the heat exchanger wheel 
during a defrost cycle, depending on the system configuration, must be such so as to 
reduce the usual operational or ventilation rpm so that a defrosting of the wheel may 
be effected by interior air (i.e. the operation rpm may, for ecample, be reduced from 
about 15 to 18 rpm to about 2 rpm or slower whereby a defrosting of an exchanger 

20 wheel may be effected); the exact attenuation or reduction necessary to effect defrosting 
with interior air will of course be predetermined on a system to system basis. 



Advantageously, in terms of relatively lower cost and simplicity, the ventilation 
apparatus may be configured such that during the defrost cycle the exchanger wheel is 

14 
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Stopped, i.e. the exchanger wheel has a rotational speed of 0 rpm. Thus a ventilation 
apparatus of the present invention may comprise a component for stopping, during a 
defrost cycle, a rotary exchanger wheel from rotating. 

A ventilation apparatus may, for example, comprise an electric motor for inducing 
operational rotation of the exchanger wheel e.g. during a ventilation cycle. The 
apparatus may, for example, also include a component for stopping the rotation of the 
exchanger wheel m the form of an electric switch configured so as to de-energize the 
motor during a defrost cycle. During a defrost cycle the switch is thrown so as to cut 
off the supply of electric power to the motor while during a ventilation cycle the switch 
is set such that electric power (i,e. current) flows to the motor which is energized 
thereby. Any known suitable switch may of course be used for the purpose of 
energizing and de-energizing the motor. The switch may, if desired, include a (known) 
timer mechanism such that after a predetermined period for the defrost cycle the switch 
will be turn to the on position so as to restart the motor for a ventilation cycle; the 
switch may of course be set up so as to manually turn the motor on or o% i.e. energize 
and de-energize the motor. 

Alternatively, the component for stopping the rotation of the wheel during a defrost 
cycle may comprise any known type of gearing mechanism whereby the motor can be 
made to be engaged with or disengaged from the wheel for rotation or non-rotation 
thereof. 

Alternatively as mentioned, above the rotation of the exchanger wheel may during a 

15 
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defrost cycle be induced to rotate at 2 ipm or less; i.e. to rotate at a relatively slower speed 
than the usual operational speed during a ventilation cycle. The mechanism whereby the 
rotation of the wheel is to be reduced but not stopped may take any desired form 
whatsoever. Any known speed reducing gearing mechanism may, for example, be directly 
S or indirectly coupled to the wheel in any suitable or known manner whereby the speed of 
rotation of the wheel may be reduced to a defrost rotation of 2 rpm or lower. If desired, 
instead of being provided with a gearing mechanism, a ventilation apparatus may be 
provided with two electric motors, one being set up to run at a fixed speed for inducing a 
ventilation speed rotation of the wheel (e.g. 1 S to 1 8 ipm) and the other being set up to run 
10 at a fixed speed for inducing a defix)st speed rotation of the wheel (e.g. 2 rpm); during the 
ventilation cycle the ventilation motor is energized and the defrost rotation motor is de- 
energized whereas during the defrost cycle the reverse is the case. Alternatively the means 
for inducing defrost rotation may comprise a suitably configured stepper motor, i.e. a 
variable speed motor. 

15 

In accordance with the present invention a defrost air path means for an above described 
apparatus may, for example, advantageously take the form of an opening in a suitably 
disposed partition wall separating the various air paths (e.g separating said exhaust air 
discharge side from said fresh air intake side); the damper component referred to above 
20 may for example block and unblock such opening depending on whether a ventilation or 
defrost configuration is desired. 

In accordance with another aspect the present invention generally provides a method for 
exchanging interior air of a building with air exterior to the building, and for transferring 

16 
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water moisture and sensible heat between exhaust air taken fix)m the building and fresh air 

taken from air exterior to the building, said method 

comprising 

- removing water moisture from exhaust air so as to obtain dried exhaust air, 

- transferring sensible heat fix>m said dried exhaust air to fresh air taken from air 
exterior to the building so as to obtain wanned fresh air and cooled exhaust air, 

- exhausting said cooled exhaust air to the air exterior to the building 

- transferring water moisture removed from said exhaust air to said warmed fiiesh 
air so as to obtain humidified warmed fresh air 

and 

- delivering said humidified warmed firesh air to the interior air of said building. 

The above method is advantageous for use in cool weather, such as for example when 
ambient air temperature is -15 **C or lower (e.g. - 15 °C to -25 ''C). For this method the 
exhaust air may be dried using a first desiccant exchanger before it is passed through a 
subsequent sensible heat exchanger for additional cooling due to the transfer of sensible 
heat to incoming cool fresh air. Since thei air initially heating the incoming air is relatively 
dry the possibility of the subsequent exchanger icing up may be reduced; on the other hand 
since the warmed incoming air to which the moisture is being transferred by the first rotary 
exchanger has been pre-heated the possibility of the desiccant exchanger icing up may also 
be reduced. This type of method may therefore be used for relatively longer periods of time 
at very cool ambient air temperatures before having to revert to a defrost cycle. 
Advantageously, the desiccant exchanger may be configured as a rotary exchanger wheel; 

17 
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any other suitable or known desiccant configuration may however of course be used. 

Thus in accordance with a more particular aspect the present invention also provides a 
ventilation apparatus, for exchanging interior air of a building with air exterior to the 
S building, and for transferring water moisture and sensible heat between exhaust air taken 
from the building and fresh air taken from air exterior to the building, 
said ventilation apparatus comprising 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
1 0 an exchanger comprising 

a desiccant exchanger element for transfer of water moisture and sensible 
heat between said exhaust air and said fresh air, 

and 

a sensible heat exchanger element for transfer of sensible heat between said 
IS exhaust air and said fresh air, 

said desiccant exchanger element comprising a rotary exchanger wheel configured and 
rotatably disposed so as to defme a second air stream path and a third air stream path, 
said second air stream path defining a portion of said fi*esh air path means and said 
third air stream path defining a portion of said exhaust air path means, 
20 said sensible heat exchanger element comprising — 

a first air path defining a portion of said fi<esh air path means and a fourth air path 
defining a portion of said exhaust air path means, 
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said first and second air stream paths defining respective portions of said fi^esh air path 
means between the intake and discharge sides of said fresh air path means, 
said third and fourth air stream paths defining respective portions of said exhaust air 
path means between the intake and discharge sides of said exhaust air path means, 
said fresh air path means and said exhaust air path means being disposed and 
configured such that during a ventilation qrcle, 

exhaust air entering the exhaust air intake side flows through said third air 
stream path and then through said fourth air stream path and 
fresh air entering said the fresh air intake side flows through said first air stream 
path and then through said second air stream path, 
said ventilation apparatus including a rotation component for inducing rotation of said 
exchanger wheel through said fresh air path means and said exhaust air path means. 

Preferably, a desiccant wheel will have a high as possible rate of efficiency with respect 
to the transfer of water to the incoming cool air, e.g. 80%; lower efficiency wheels may 
of coiurse be used if so desired, keeping in mind, however, that the drier the air is, 
which is sent to the sensible exchanger, the longer the time interval is between 
defrostings. 

A sensible heat exchanger may take any known suitable form whatsoever. A sensible 
heat exchanger element may, for example, comprise air-to-air heat exchanging walls 
between the first and fourth air paths. The sensible heat exchanger element may be of 
a rectangular parallelepiped shape, the first and fourth air paths thereof being disposed 
at right angles to each other, see for example U.S. Patent no, 5,002,118 wherein such 
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a heat exchanger is shown. Such a rectangular exchanger may be disposed such that the 
first and fourth air paths are diagonally oriented so that they are self draining; see for 
example U.S. patent no. 5,193,610 wherein such disposition of a rectangular exchanger 
core is shown. 

■5 . _ ■ 

The sensible heat exchanger element if so desired may for example be a rotary sensible heat 
exchanger wheel configured and rotatably disposed so as to define the first and fourth air 
stream paths. The apparatus in this case will include a rotation component for inducing 
rotation of the sensible heat exchanger wheel through said fresh air path means and said 

1 0 exhaust air path means. 



As previously mentioned a ventilation system which includes a pre-diying stage of the 
exhaust air and a pre-heating stage for the incoming cool fresh air may go for relatively 
long periods without the need to be defi:osted. Accordingly a defirost capability need not 
15 necessarily be built into such a system. However, such a system may if desired include a 
defrost system as described herein, i.e. of the by-pass type or of the rotation speed 
attenuation type. 

In accordance with the present invention a ventilation apparatus comprising the above 
mentioned desiccant exchanger element and sensible heat exchanger element may include 
20 defrost air path means for conveying defix)st air to said fresh air intake side, said defrost air 
path means being configured to connect the exhaust air discharge side with the fresh air 
intake side for conveying defix>st air to said fresh air intake side from said exhaust air 
discharge side, 

20 
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a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defirost air path means is closed o£f and said fi-esh air intake side and 
S exhaust air discharge side are open, 

and a defirost configuration for a defirost cycle 

wherein said fresh air intake side and said exhaust air discharge side are closed ofiT, 

and said defix>st air path means is open, 
and wherein 

10 during a ventilation cycle, when said damper component is in said ventilation 
configuration, 

fi^sh air is able to flow through said fi^esh air path means and exhaust air is able to 
flow through said exhaust air path means, 

and 

15 during a defrost cycle, when said damper component is in said defrost configuration, 

defix)st air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said third air stream path, 
through said fourth air stream path, then through said defrost air path means, 
through said first air stream path, through said second air stream path and through 
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A ventilator apparatus may of course be configured such as to have plurality of fi*esh air 
and/or exhaust air ducts each including a corresponding fu^t and/or second air stream paths, 
i.e. each room in a building may be separately connected to the apparatus and/or the 
exterior of the building. Preferably, however, the apparatus is provided with a single 
exhaust air path and a single fi^sh air path comprising corresponding first and second air 
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from a plurality of rooms to the apparatus. 

In accordance with the present invention, a defrost air path means may be configured 
as a single defrost air path to take warm defrost air from the exhaust air outlet side of 
the apparatus' exhaust air path and deliver it to the fresh air inlet side of the apparatus' 
fresh air path for subsequent delivery back into the building. Thus, only three distinct 
air paths are required in order for such an apparatus to provide both a ventilation and 
a defrost cycle. More particularly, if such an apparatus of the present invention were, 
for example, to be housed in a single cabinet, the cabinet would need only four 
(external) openings, namely, two for the fresh air and two for the stale afr; for such an 
example embodiment of the present invention, during the ventilation cycle, the defrost 
air path would be blocked and the four openings would be in use whereas during the 
defrost cycle the fresh air intake and exhaust air discharge openings would be blocked, 
the defrost air path would be unblocked and only the remaining two openings would be 
respectively in use as inlet and outlet for the defrost exhaust air. This type of apparatus 
may in this way give rise to a relatively compact ventilation heat exchange module. 
Although specific mention has been made to blocking off openings it is to be 
understood that blockage may occur at any suitable point along the air paths provided 
that air is able to circulate as herein described during the ventilation and defrost Qrcles. 

In accordance with the present invention a defrostable ventilation apparatus may, for 
example, take the form of a module having a housing or cabinet in which is disposed 
the various elements thereof (e.g. the air paths, dampers, airfilters, etc). 
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Thus, in accordance with a more particular aspect, the present invention provides a 
ventilation apparatus wherein a fresh air path means, an exhaust air path means, a rotary 
exchanger wheel (and if present a non-rotating exchanger), and a defrost air path means, 
are disposed in a cabinet, and 

wherein said fi^sh air intake side, said exhaust air discharge side, said fresh air discharge 
side and said exhaust air intake side each includes one respective air opening in an outer 
wall of said cabinet. 

A damper component for a ventilation apparatus as described herein may take any desired 
form whatsoever. A damper component may for example, comprise a first damper 
component and a second damper component. The first damper component may be 
displaceable between 

a ventilation configuration 

wherein said defrost air path means is closed off and said fresh air intake 
side is open and 
a defix)st configuration 

wherein said defit>st air path means is closed off and said fresh air intake 
side is closed off 
The second damper component may be displaceable between 
a ventilation configuration 

wherein said exhaust air discharge side is open and 
a defrost configuration 

wherein said exhaust air discharge side are closed off. 
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During a ventilation cycle, for a ventilation apparatus comprising a rotaiy exchanger wheel, 
when said first and second damper components are in said respective ventilation 
configurations, 

fi-esh air is able to flow through said fi-esh air path means and exhaust air is able to 
flow through said exhaust air path means, 

and 

during a defix>st cycle, when said first and second damper components are in said respective 

defirost configurations, 

defirost air taken firom the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream path 
(defined by the rotaiy exchanger wheel), then through said defirost air path means, 
through said first air stream path (defined by the rotary exchanger wheel), and 
through said fi-esh air discharge side. 

A ventilation apparatus comprising a desiccant exchanger element and a sensible heat 
exchanger element may have first and second damper components as described above. In 
this case during a defi-ost cycle, when the first and second damper components are in 
respective defirost configurations, defix>st air taken fi"om the building, is able to cm:ulate, 
for deliveiy back into the building, through said exhaust air intake side, through said third 
air stream path (defined by the rotary wheel exchanger), through said fourth air stream path 
(defined by the sensible heat exchanger element), then through said defix)st air path means, 
through said first air stream path (defmed by the sensible heat exchanger element), through 
said second air stream path (defined by the rotaiy wheel exchanger), and through said fresh 

23 



213 4168 

air discharge side. 

In accordance with another aspect, the present invention provides for a defrostable 
ventilation apparatus, for exchanging interior air of the building with air exterior to the 
S building, for transferring water moisture and sensible heat between exhaust air taken from 
the building and fresh air taken fix>m air exterior to the building, and wherein interior air 
taken from the building is used as defrost air to defrost the ventilation apparatus, said 
ventilation apparatus having 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
1 0 exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
a rotary exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably disposed so as to define a first air 
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said first air stream path defining a portion of said fresh air path means between 
the fresh air intake side and the fresh air discharge side thereof and said second 
air stream path defining a portion of said exhaust air path means between the 
exhaust air intake side and the exhaust air discharge side thereof, 

5 and 

a rotation component for inducing rotation of said exchanger wheel through said fresh 
air path means and said exhaust air path means, 
characterized in that said apparatus comprises 

defrost air path means for providing an air path by-passing said first air steam path, said 
10 defrost air path means comprising a defrost air discharge side and being configured to 
connect the exhaust air discharge side with the defrost air discharge side thereof for 
conveying defrost air to said defrost air discharge side from said exhaust air discharge 
side, 
and 

15 a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defrost air path means is closed off and said fresh air intake side 
and said exhaust air discharge side are open, 
and a defrost configuration for a defrost cycle 
20 wherein said fresh air intake side and said exhaust air discharge side are closed 

off and said defrost air path means is open, 
and wherein 

during a ventilation cyde, when said damper component is in said ventilation 
configuration, 
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fresh air is able to flow through said fresh air path means and exhaust air is able to 
flow through said exhaust air path means» 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream path, 
then through said defrost air path means, and through said defrost air discharge side. 

As may be appreciated from the above, this other aspect of the present invention provides 
for the possibility of not having to adjust the speed of the rotating wheel for the purposes 
of a defrost cycle; speed adjustment could of course still be done if desired. For simplicity, 
however, the wheel may be allowed to continue to rotate at a speed which is normal for a 
ventilation cycle. In this case, since the defrost air is made to by-pass the fresh path defined 
by the rotating exchanger wheel the defrost air does not take heat back from the wheel prior 
to being returned to the building; in this way the possibility that the wheel may lose heat 
back to the defix)st air sent back to the building is avoided. 

In accordance with the present invention a ventilation apparatus comprising the above 
mentioned desiccant exchanger element and sensible heat exchanger element may include 
defix>st air path means for providing an air path by-passing said first and second air stream 
paths (defined respectively by the sensible heat and desiccant exchanger elements), said 
defix>st air path means comprising a defrost air discharge side and being configured to 
connect the exhaust air discharge side with the defrost air discharge side thereof for 
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conveying defrost air to said defrost air discharge side fix>m said exhaust air discharge side, 
and wherein during a defrost cycle, when said damper component is in the defrost 
configuration, defrost air taken from the building, is able to circulate, for delivery back into 
the building, through said exhaust air intake side, through the third air stream path (defined 
by the rotary exchanger wheel), through tfie fourth air stream path (defined by the sensible 
heat exchanger element), then through said defrost air path means, and through said defrost 
air discharge side. 

In accordance with a by-pass type apparatus as described herein the defix)st air path means 
may have its own independent outlet side for discharging air back to the building. 
Alternatively, the defrost air path means may not have such an independent outlet but may 
be coupled to the fresh air discharge side of the fii^sh air path means, i.e. a separate 
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path means for providing an air path by-passing the first air steam path may be configured 
to connect the exhaust air discharge side with the fi-esh air discharge side for conveying 
defi-ost air to said firesh air discharge side torn said exhaust air discharge side. In this later 
case, for a ventilation apparatus comprising a rotary exchanger wheel, during a defrost 
S cycle, when the damper component is in said defi'ost configuration, defrost air taken from 
the building, is able to circulate, for delivery back into the building, through said exhaust 
air intake side, through said second air stream (defined by the rotary exchanger wheel), then 
through said defrost air path means, and through said fresh air discharge side. 

10 In accordance with a fiirther general aspect the present invention provides a method for 
balancing fresh air and exhaust air flow through an operating ventilation apparatus, 
said ventilation apparatus being configured for exchanging interior air of a building (i.e. 
any enclosed space) with air exterior to the building and for transferring, a member of the 
group comprising i) sensible heat and ii) sensible heat and water moisture, between exhaust 
1 S air taken from the building and fresh air taken from air exterior to the building, 
said ventilation apparatus comprising 

fi«sh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air 
discharge side, 

20 an air-to-air exchanger body for exchanging, a member selected bom the group 
comprising i) sensible heat and ii) sensible heat and water moisture, between fresh 
air and exhaust air, said exchanger body being configured and disposed so as to 
define a first air stream path and a second air stream path, — ~ 
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said first air stream path defining a portion of the fresh air path means 
between the fresh air intake side and the fresh air discharge side thereof and 
said second air stream path defining a portion of said exhaust air path means 
between the exhaust air intake side and the exhaust air discharge side 
thereof, 
said method comprising 

detemiining a first static pressure difference in said fresh air path means, said first static 
pressure difference being determined with respect to first and second static pressure 
sampling locations, said first air stream path being disposed between said first and second 
~ static pressure sampling locations, 

determining a second static pressure difference in said exhaust air path means, said second 
static pressure difference being determined with respect to third and fourth static pressure 
sampling locations, said second air stream path being disposed between said third and 
fourth static pressure sampling locations, 

comparing a predetermined fresh air flow value corresponding to said first static pressure 
difference with a predetermined exhaust air flow value corresponding to said second static 
pressure difference so as to determine if said predetermined fresh air and exhaust air flow 
values are at least substantially equal. 

In accordance with the above described balancing method the ventilation apparatus may 
include 
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a first adjustable damper component for adjusting air flow through the firesh air path 
means, and 

a second adjustable damper component for adjusting air flow through the exhaust 
air path means. 

5 

If desired, however, such first and second adjustable damper components may as mentioned 
above be provided by the ductwork of the building to which the ventilator is connected or 
if desired or necessary be temporarily and removeably inserted in the duct work by the 
balancing technician; in the latter case once balance is achieved the damper means are 
1 0 removed and replace with suitable duct pieces. 

The balancing method of the present invention may, thus, for example, include 
manipulating at least one of said furst and second damper components so that said so 
obtained first and second pressure differences are each set at a value whereby each pressure 
15 difference corresponds to a respective predeteraiined air flow value which is at least 
substantially equal to the predetennined air flow value corresponding to the other static 
pressure difference. 

The air flow values may be predetermined as shall be explained below. The predetennined 
20 flow values may for example be arranged as flow input and output charts set forth by way 
of example below as charts I and n respectively; the flow values may of course be 
presented in any other desired fashion. The predetermined air flow values for various static 
pressure differences shown in the charts below may be consulted during balancing of an 
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^paratus; fbe charts may for example be fixed to an appropriate surface of the apparatus 
for consultation by a technician balancing the apparatus. In the charts is the static 
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CHARTI CHART n 
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In accordance with a iurther aspect, the present invention provides an additional type of 
ventilation apparatus, for exchanging interior air of a building (i . e. any enclosed space) with 
air exterior to the building, and for transferring, a member of the group comprising i) 
sensible heat and ii) sensible heat and water moisture, between exhaust air taken from the 
building and fresh air taken from air exterior to the building, said ventilation ^aratus 
comprising 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air 
discharge side, 

exchanger means for exchanging, a member selected from the group comprising i) 
sensible heat and ii) sensible heat and water moisture, between fresh air and exhaust 
air, said exchanger means being configured and disposed so as to define a first air 
stream path and a second air stream path, 

said first air stream path defining a portion of the fresh air path means 
between the fresh air intake side and the fresh air discharge side thereof and 
said second air stream path defining a portion of said exhaust air path means 
between the exhaust air intake side and the exhaust air discharge side 
thereof, 

characterized in that said apparatus comprises 
first, second, third and fourth static pressure taps, 

said first and second static pressure taps being configured and disposed for the 
detennination of a first static pressure difference therebetween in said fresh air path means, 
said first air stream path being disposed between said first and second static 
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pressure taps, 

said third and fourth static pressiu^e taps being configured and disposed for the 
determination of a second static pressure difference therebetween in said exhaust air 
path means, said second air stream path being disposed between said third and fourth 
5 static pressure taps. 

In accordance with the present invention a ventilation apparatus may advantageously 
comprise first adjustable damper component for adjusting air flow through the fresh air 
path means, and a 

10 second adjustable damper component for adjusting air flow through the exhaust air path 
means; the presence of such dampers in the ventilator itself will eliminate the necessity 
of the balancing technician from having to install dampers and remove them as 
necessary. 



IS In accordance with the present invention, the static pressure taps may be configured in 
any desired manner whatsoever, provided that they facilitate the taking of static pressure 
readings; e.g. the pressure is measured near the wall of the duct means defining an air 
path, i.e. the pressure connection terminates at least substantially flush with the wall of 
the duct means defining the air path. 

20 

In accordance with the present invention the exchanger means for a balanceable 
ventilation apparatus may take any desired form. The exchanger means may for 
example take the form of one or more (air-to-air) rotary and/or stationary exchanger 
cores or elements such as described herein. Thus, the exchanger means may comprise 
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an exchanger body such as» for example, a rotaiy exchanger wheel or box like parallel 
channel exchanger as described above. 

In accordance with the present invention the first adjustable damper component may 
for example, disposed on the firesh air discharge side of the fresh air path means, and 
the second adjustable damper component may be disposed on the exhaust air intake 
side of the exhaust air path means. 

Hie first and second static pressure taps may each comprise a static pressure sampling 
aperture defined by a wall of the fresh air path means and the third and fourth pressure 
tap means may each comprise a static pressure sampling aperture defined by a wall of 
the exhaust air path means. 

The ventilation apparatus may be configured as a constant flow ventilation apparatus; 
i.e. an apparatus wherein during the ventilation and defrost cycles the air flow is 
intended to be more or less constant (i.e. not be manipulated up or down). 

For a balanceable ventilation apparatus the fresh air path means, the exhaust air path 
means, and the heat exchanger body may be disposed in a cabinet, wherein said fresh 
air intake side, said exhaust air discharge side, said fresh air discharge side and said 
exhaust air intake side each includes one respective air opening in an outer wall of said 
cabinet, wherein said first and second pressure taps each comprise a pressure sampling 
aperture defined by a wall of said fresh afr path means and wherein said tiiird and 
fourth pressure taps each comprise a pressure sampling apertures defined by a wall of 
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said exhaust air path means. In accordance with the present invention, the fresh air 
path means comprises a wall of said cabinet which defines said apertures of said first 
and second pressure tap means» and 

the exhaust air path means comprises a wall of said cabinet which defines said apertures 
of said third and fourth pressure tap means. 

For any ventilation apparatus as described herein fan means for moving air through the 
air paths thereof may be disposed outside the apparatus (i.e. the fans may form part of 
the overall ventilation ductwork of the building). Alternatively, fan means may be 
integrated within a ventilation apparatus itself the latter being preferred; i.e. a 
ventilation apparatus may be configured such that the fresh air path means includes a 
fan for moving fresh air through said fresh air path means and the exhaust air means 
includes a fan for moving exhaust air through said exhaust air path means, such fans 
forcing air to pass through the first and second air stream paths. A ventilation 
apparatus, for example, may comprise a blower assembly having motor(s), blower 
wheels, blower housings, etc... llie blower assembly may have a single motor; two 
blower wheels may in this case be mounted directly on the shaft of such motor. The 
blower assembly may also include separate blower housings for each of the blower 
wheels, with one blower wheel being disposed in each of the fresh air and exhaust air 
paths. Thus for example, an above described apparatus may include a fan mounted in 
an above mentioned cabinet for moving fresh air through said fresh air path means and 
for moving exhaust air through said exhaust air path means, said fan comprising one 
motor and two blower wheels operatively connected thereto, said fresh air path means 
including one said blower wheel and said exhaust path means including the other said 
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blower wheel. The ventilation apparatus may of course include a separate motor for the 
fresh air and for the exhaust air blower assembly. 

Any ventilation apparatus may also be provided with air filters for each of the air paths. 
Any ventilator of the present invention may, for example, as diesired or necessary, be 
provided with one or more of exchanger elements or cores such as previously described 
herein. Desiccant wheels which may be used include those for example sold by Mimters 
CargoCaire or Semco as mentioned previously. Sensible heat wheels which may be used 
include those for example sold by Semco Inc. Sensible non*rotating heat exchange cores 
which may be used include those as described in the above mentioned patents. 

The nature and construction of the various elements of an apparatus in accordance with the 
present invention will of course depend on the volimies of air it is desired to handle and the 
heat recovery efficiency. 

In accordance with the present invention a ventilation sqsparatus may, if desired, include both 
defrosting means and air flow balancing as described herein. 

Keeping the above in mind, the present invention will be particularly described by reference 
to the accompanying drawings which illustrate example embodiments of the present 
invention. 
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DESCRIPTION OF THE DRAWTNOS 

Figure 1 is a schematic perspective view of a cabinet comprising a ventilation 

apparatus, in accordance with the present invention, which includes both 
5 defrosting means and means for balancing air flow; 

Figure 2 is a schematic perspective view of the cabinet of the apparatus shown in 

figure 1 but with the top cover wall and the front door removed and the 

interior components not shown; 
Figure 3 is a schematic front view showing the air paths of the ventilation 
10 apparatus of figure 1 when the apparatus is in a ventilation configuration 

for a ventilation cycle (only the rotaxy ^changer wheel is shown in 

place); 

Figure 4 is a schematic front view showing the air paths of the ventilation 
apparatus of figure 1 when the apparatus is in a defrost configuration for 
IS a defrost cycle (only the rotary exchanger wheel is shown in place); 

Figure 5 is a top view of the apparatus shown in figure 1 but wherein the top outer 

wall of the apparatus has been removed; 
Figure 6 is a front view of the ventilation apparatus shown in figure 1 with the 
front door of the cabinet removed; 
20 Figure 7 is a sectional view along line 7-7 of figure 5; 

Figure 8 is the same view as shown in figure 7 but with a portion of a partition 
wall means separating the exhaust outiet side from the fresh air inlet side 
being partially cut away; 
Figure 9 is a schematic drawing of the exhaust air blower housing and blower 
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whe 1 of the apparatus of figure 1 illustrating a combination damper/wall 
element for directing exhaust air flow on the exhaust side of the exhaust 
air path means and means for displadng the damper/wall element and 
a fresh air inlet damper so as to control exhaust and fresh air flow; 
Figure 10 is a schematic view of a motor/rod means for displadng the damper/wall 
element and the fresh air damper shown in figure 9 between a ventilation 
and defrost position; 

Figure 1 1 schematically shows another embodiment of the present invention similar 
to that shown in figure 6 but wherein a second motor is provided to urge 
rotation of the exchanger wheel at a lower defrost rotation speed than the 
ventilation speed; 

Figure 12 is a schematic perspective view of a prior art setup for balancing a 
ventilation apparatus coimected to the ductwork of a building; 

Figure 13 is a schematic perspective view of a manometer for taking pressure 
difference readings; 

Figure 14 is schematic illustration of the same view as shown in figure 8 but with 
the front door in place showing the disposition of pressure taps on either 
side of the exchanger wheel, the front door being partially cut away and 
this figure appearing on the same sheet of drawings as figure 5; 

Figure 15 is a sectional view along line 15-15 of figure 5; 

Figure 16 is a sectional view along line 16-16 of figure 5; 

Figure 17 is a partial schematic view of the front door of the apparatus of figure 1 
showing in section an example pressure tap opening passing through the 
door; 
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Figure 18 is a partial schematic view of the inner side of the front door of the 
apparatus of figure 1 showing the mouth of the pressure tap opening 
shown in figure 17; 

Figure 19 is a partial schematic view of the front door of the apparatus of figure 1 

showing in section an alternate bevelled pressure tap opening 

configuration passing through the door; 
Figure 20 is a partial schematic view of the inner side of the front door of the 

appauratus of figure 1 showing the mouth of the pressure tap opening 

shown in figure 19; 

Figure 21 is a schematic illustration of an arrangement for determining the 
predetermined pressure co-related calibration air flows for an apparatus 
shown in figure 1 

Figure 22 is a schematic illustration of an arrangement for balancing the air flow for 
an apparatus shown in figure 1 connected to the duct work of a building 
(not shown); 

Figure 23 is a schematic illustration of an arrangement for balancing the air flow for 
a ventilation apparatus shown having a rectangular exchange core 
connected to the duct work of a building (not shown); 

Figure 24 is a schematic illustration of a ventilation apparatus comprising a 
desiccant wheel and a rectangular sensible heat exchanger; 

Figure 25 is a schematic illustration of a ventilation apparatus as shown in figure 8 
adapted to include a sensible heat exchanger along with a desiccant type 
rotary wheel; 

Figure 26 is a general schematic illustration of an example of a defrostable 
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ventilation apparatus using a by-pass technique for the apparatus; 
Figure 27 is a schematic illustration of an example of a by-pass defrostable 
ventilation apparatus e}q)loiting elements conunon with the apparatus 
shown in figures 1 to 10. 

5 

In the drawings like reference characters indicate corresponding parts in the different 
figures. 

DETAILED DESCRIPTTON 

10 Figure 1 shows a ventilation apparatus of the present invention which includes both a 
defrost means and air flow balancing means. 

The apparatus shown in figure 1 includes a cabinet indicated generally by the reference 
number 1. The cabinet 1 is preferably provided with insulated walls and partition wall 
15 members. 

The cabinet 1 has a top outer wall 2 and a front door 3. The door 3 is of conq>osite 
construct comprising a sheet metal outer element 4 and an inner element 5. The inner 
element 5 is of sheet foam material and is sized to cover the entire inner surface of the 
20 element 4. The foam element 5 acts to provide an airtight seal for the door along its 
periphery adjacent the other walls of the cabinet; element 5 also acts as a heat 
insolation member. Although not shown, the door may be hingedly attached to hinge 
members and may be kept shut for example by snap locking members which cooperate 
with members on the door ; see for example U.S. patent no. 5,193,610. 
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The cabinet 1 is provided with pressure tap openings 6, 7, 8, and 9; their function will 
be discussed below with respect to the air flow balancing aspect of the apparatus. 

Turning to figure 2 the cabinet 1 is shown with the top 2 and front door 3 removed; the 
interior ventilation elements are also not shown in order to better illustrate the major 
partitioning wall members of the cabinet which generally define the fresh air and 
exhaust air paths. The cabinet 1 is provided with four end wall openings, namely wall 
openings 10, 11, 12 and 13; a pair of wall openings being disposed in opposed end walls 
14 and 15. As may be seen the opening 10 and 11 are more or less disposed such that 
opening 10 is vertically in line with and above opening 11. Opening 12 on the other 
hand is disposed so as to be adjacent the door 3 whereas the opening 13 is rearwardly 
disposed adjacent the rear wall of the cabinet 1; i.e. openings 12 and 13 are not 
vertically aligned. 

Referring back to figure 1, duct connector members 20 and 21 are disposed about 
respect openings 10 and 11. Each of these duct connector members is provided with 
respective adjustable circular plate damper elements 22 and 23. The adjustable damper 
elements 22 and 23 are each configured and pivotally disposed such that each may be 
manually rotated about a vertical axis between a closed position wherein the major 
surfaces of the damper are perpendicular to the air flow (i.e. the openings 10 arid 11 
are essential closed oflE) and a fully open position wherein the dampers are disposed 
such that the major surfaces are parallel to the air flow, i.e. the air hits the damper 
elements edgewise such that the openings 10 and 11 are essentially not obstructed 
thereby. In figure 1 the damper elements are shown in edgewise disposition with 

39 



2134168 



respect to the flow of air. These adjustable damper elements may be used to balance 
fresh and exhaust air flow through the ventilator apparatus as shall be discussed below. 
Although the ventilation apparatus is shown with these damper elements 22 and 23 they 
may if desired not be part of the apparatus as shown and thus not be present. In this 
case, however, if desired the adjustable damper elements may form part of the overall ~ 
duct work to which the apparatus is ultimately to be connected to in order to facilitate 
airflow balancing as shall be discussed below. 

Turning back to figure 2, the cabinet is provided with a longitudinally extending central 
partitioning member 25. This partitioning member 25 along with the exterior walls of 
the cabmet (including the front door 3) partition the interior of the cabinet 1 into an 
upper interior half and a lower interior half. The upper interior half of the cabinet, 
with the door 3 in place, defines the fresh air path means for the fresh air; i.e. during 
a ventilation cycle, fresh air may enter opening 12 and exit opening 10 as shown by the 
air flow arrow 26. The lower half of the cabinet, again with the door 3 in place, defines 
the exhaust air path means for the exhaust air; i.e. during a ventilation cycle, exhaust 
air may enter opening 11 and exit opening 13 as shown by the air flow arrow 27. 

The partitioning member 25 is also provided with opening 30, 31 and 32. 

The opening 30 is present so as to accommodate a rotaiy exchanger wheel such that 
approximately half of the wheel will project into each of the lower and upper interior 
halves of the cabinet 
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Referring briefly to figures 15 and 16, a pair of opposed bafQe members 35 and 36 are 
disposed on respective sides of the rotary exchanger wheel 37 in the upper interior half 
of the cabinet and a pair of bafQe members 38 and 39 are disposed on respective sides 
of the rotary exchanger wheel 37 in the lower interior half of the cabinet The bafQe 
members 35, 36 and 38 and 39 seive to channel air in the upper and lower interior 
halves of the cabinet essentially solely throug|i respective upper and lower semi-circular 
portions 37a and 37b of wheel 37 which extends into the upper and lower interiors of 
the cabinet 1; the axis of rotation of the wheel lies more or less parallel to and passes 
through the partition member 25. Hiese bafQes may also be seen for example in figures 
4 and 5. 

A single heat exchange element or (heat recovery) core 37 is shown in the figures as 
being suitably mounted in the cabinet 1. Although one sudi core 37 is shown it will 
nevertheless be appreciated that two or more such cores may, if desired, be used either 
in series or in parallel, provided that appropriate modifications are made to the 
partitioning members so as to accommodate the required air flow patterns. 

Referring back to figure 2, the opening 31 is configured so as to seat an electric blower 
motor such that the motor is disposed in the upper interior half of the cabinet and allow 
at least the shaft of the blower motor to extend therethrough so as to engage a blower 
wheel disposed in a lower blower housing. 

The opening 32 is present so as to provide for air communication between the upper 
and lower interior halves of the cabinet during a defrost cycle. 
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Refeiring now to figures 3 and 4, these show, in a general schematic manner* the disposition 
of the flow of air through the rotaiy heat exchange element or core 37 of the apparatus of 
figure 1 during the ventilation and defiost cycles. 

S Figure 3 illustrates the air paths when the apparatus is operating m a ventilation cycle. 

Figure 4 illustrates the air path when the apparatus is operating in a defrost cycle. 

As seen in figures 3 and 4 the apparatus has additional duct connector members 40 and 41 
10 which are disposed about respect to openings 12 and 1 3. The duct connector member 40 is 
provided with a circular plate damper element 42; this damper element may be urged to 
block off or open the opening 12 in a manner similar to the operation of damper elements 
22 and 23 mentioned above. The damper element 42 is configured and pivotally disposed 
such that it may be rotated by a motor (as shall be explained below) about a vertical axis 
1 5 between a closed position wherein the major surfaces of the damper are perpendicular to the 
air flow (i.e. the opening 12 is essential closed off) and a fiiUy open position wherein the 
damper element 42 present an edge to the air flow. 

As may be seen firom figure 4, the opening 32 in the partition member is open or 
20 unobstructed and the exhaust air may flow back through the upper portion 37a of the wheel 
for return to a building. On the other hand, in figure 3 the opening 32 in the partition 
member 25 is shown as being blocked offby a suitably configured and sized damper element 
43 such that the exhaust air is directed out of opening 13. Thus 
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. damper element 43 is shown in figure 3 in a ventilation configuration and in figure 4 
in a defrost configuration. The apparatus is provided with a lower blower assembly 
having a blower housing (not shown) which communicates with the opening 13 for the 
expulsion of exhaust air via a short channel; a lower wall part of this short channel is 
5 designated by the reference numeral 45 in figures 3 and 4. The damper element 43 is 
suitably pivoted along one edge such that it may pivot downwardly into a defrost 
position or configuration as shown in figure 4; Le. the damper element 43 is pivotally 
connected in any suitable or desired fashion at edge 46 so as to be able to be 
displaceable between the ventilation and defrost configurations (e.g. by a pin and sleeve 

10 combination such as used for a door hinge). The dBxnper element 43 is suitably 
configured and sized such that when it is in the defrost configuration shown in figure 
4 the damper element 43 leaves open, opening 32, but blocks off the air path defined 
by the above mentioned short channel such that exhaust air is not able to flow to the 
opening 13. During the defrost cycle tiie damper element 42 blocks off the fresh air 

IS path communicating with the opening 12. 

Although figure 3 shows an interior opening 32 for connecting the upper and lower 
interior portions of the cabinet, the opening may if desired be configured as a channel 
which is defined on the outside of the cabinet and which is connected thereto through 
20 suitable openings on the walls defining the lower and upper interior portions of the 
cabinet In tiiis case the damper element 43 would have to be suitably reconfigured to 
be able to block off or open this outside chaimel. 

The apparatus of figure 1 as shown in figures 3 and 4 has a total of tiiree possible 
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unobstructed air paths. The air paths in use depend on the operating ^cle of the 
apparatus. There are two air paths during a ventilation cycle, namely a fresh air path 
and an exhaust air path. On the other hand, there is one air path during the defrost 
cycle, namely the air path whereby defrost interior air is able to flow or circulate 
S through the lower and upper interior parts of the apparatus for delivery back into a 
building. 

Thus, in the ventilation configuration shown in figure 3 there are two main air path 
elements, namely the air paths designated by the air flow arrows 26 and 27. The air 

10 path defined by the arrows 26 delivers fresh air to the heat recovery core portion 37a 
and delivers fresh air which has passed through the heat recover core portion 37a to the 
interior of the building. The air path defined by the arrows 27 on the other hand 
delivers exhaust or stale air from a building to the heat recovery core portion 37b and 
exhausts, to the exterior of the building, the stale air which has passed through the heat 

IS recover core portion 37b. 

Referring to figure 4 the apparatus is illustrated as being in a defrost configuration 
having a defrost air path designated by the air path arrows 27a. In the configuration 
of figure 4 no fresh air is introduced into the building and building air is allowed to 
20 circulate through the upper and lower portions 37a and 37b of the wheel 37 for delivery 
back to the interior of the building; in this way the wheel 37 may be defrosted without 
inducing any substantial negative air pressure in the building. 

Referring now to Figures 5, 6, 7, 8 and 14, these figures schematically show the 
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apparatus of figure 1 in a ventilation configuration for a ventilation cycle as illustrated 
in figure 3. 



Figure 5 shows the apparatus of figure 1 wherein the top upper wall has been removed 
5 so as to generally e3q)ose in more detail the ventilator elements of the upper interior 
half of the cabinet. Thus can be seen a blower housing SO, a blower wheel 51 disposed 
in the housing SO, a (fresh) air inlet opening 52 in the blower housing SO disposed below 
the blower wheel SI, and a motor shaft portion S3 to which the blower wheel SI is 
attached. 

10 

As seen from figures 5, 6, 7, 8 and 14, a support bracket 55 is fixed to and extends 
perpendicularly down from the top wall 2. A motor 56 is fixed to the bracket 55. The 
motor 56 has a shaft 57 which is fixed to a rocker or actuation arm means 58 (here, by 
way of sample, in the form of a circular plate). The rocker arm means rotatably 

15 engages one end of rods 60 and 61; i.e. bent over ends of the rods 60 and 61 are 
rotatably engaged by respective openings in the rocker arm means 58. The other end 
of rod 60 is hingedly attached to the damper element 43; the other end of the rod 61 
is similarly rotatably/hmgeably attached to the damper element 42. As illustrated the 
rods and corresponding damper elements are in a ventilation configuration. Rotation 

20 of the rocker arm means 58 by the motor 56 will cause the rods to pull/push the 
damper elements into respective defrost configurations; a more detailed e3q)lanation will 
be provided below with respect to figures 9 and 10. 

TTie blower housing 50 has a lateral (fresh) air outlet opening 62 (see figures 7 and 8). 
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The upper interior half of the cabinet 1 includes a motor 65. 

The lower interior half of the cabinet 1 includes a blower housing 66, a blower wheel 
67 disposed in the housing 66, an (exhaust) air inlet opening 68 in the blower housing 
66, and a motor shaft portion 69 to which the blower wheel 67 is attached As may be 
seen the two blower wheels 51 and 67 are disposed on opposite sides of the motor 65 
and are moimted directly on corresponding shaft portions 53 and 69 of the shaft of the 
motor 65. 

The blower housings 50 and 66 may be made of an expanded polystyrene material. 

The motor 65 is seated in opening 31 in the partitioning member 25. The opening 31 
is large enough to allow an end of the motor to pass partway therethrough but is 
provided with a shoulder rim 70 sized to stop or impede the passage of the motor into 
the interior of the housing 66; if desired or necessary, however, any suitable sealing 
gasket means may be disposed around the motor (and shaft 69) in the hole 31 so to 
provide an aktight seal. The motor 65 is rigidly joined to the shoulder 70 of opening 
31 by a suitable fixation means (such as nut/bolt means 72). The ceiling of the blower 
housing 66 as may be appreciated is defined by a portion of the partition member 25. 

Reference will now be made to figures 9 and 10. As mentioned above the damper 
members or elements 42 and 43 are displaced between respective ventilation and 
defrost configurations by means of a motor and rod arrangement; the motor-rod 
arrangement may take a form analogous to that of the motor-rod assembly shown in 

46 



2134168 



figure 2c of U.S. patent no. 5,193,610. Thus, the motor-rod arrangement includes a 
spring member for biasing the damper members or elements 42 and 43 in one 
configuration, the motor 56 being used to displace the damper members or elements 
to the other configuration. 

Figure 9 shows the lower blower housing 66 with the ceiling as defined by the partition 
member 25 removed so as to expose the blower wheel 67. As shown the damper 
member 43 is shown in place pivotable about edge 46; as shown the damper 43 is 
configured and disposed so as to block opening 32; the damper 43 is however also 
configured and sized such that if it is pivoted downwardly into the short channel 
member connecting the housing 66 to the opening 13 the short channel member is 
blocked and exhaust air is free to circulate upwardly through the unobstructed opening 
32 into the upper interior part of the cabinet 

Referring to figure 10 the motor-rod assembly is shown in more detail Thus the motor 
56 has a shaft 57 which is fixed to rocker arm means 58; the motor is fixed to the 
bracket 55 in any suitable manner; the bracket 55 in turn is suitably fixed to the top wall 
2. One end of the rod 60 has a bent over end 75 which is rotatably disposed in a hole 
in the rocker arm means 58 while the other end of rod 60 has a loop member which is 
hingedly fixed to the damper element 43. One end of the rod 61 has a bent over end 
76 which is also rotatably disposed in a hole in the rocker arm means 58 while the other 
end of rod 61 has a bent over end 77 which is similarly rotatably fixed to damper 
element 42; i.e. via a small plate/hole member fixed to the damper member. A spring 
member (not shown) in the form of a (heUcal) coil spring is disposed around the shaft 
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57; one end of the coil spring is fixed with respect to the motor and the other end is 
fixed t the actuating or rocker arm means 58 so as to bias the damper members 42 and 
43 with respect to a respective ventilation configuratioiL Activation and deactivation 
of the motor 56 will thus cause the dampers 42 and 43 to be displaced between the 
5 ventilation and defrost configurations. Any suitable motor (such as for example a 
synchronous motor as made by Hansen Manufacturing Company, Inc.) may for example 
be used for this purpose. Any other suitable damper mechanism may of course be used, 
keeping in mind that the purpose of the damper is to block off the appropriate air path 
for the ventilation cycle and the defrost cycle while leaving the other necessary air paths 
10 unobstructed. 

Referring back to figures 6, 7 and 8, the exchanger wheel 37 may be a desiccant type 
exchanger wheel for transferring sensible heat and water moisture between air streams. 
The exchanger wheel 37 is rotationally supported in the mterior of the cabinet 1 in any 

15 known manner so as to be able to effect an exchange of sensible and latent heat 
between fresh air and exhaust air; Le. in the latter case an exchange of water moisture. 
Thus, the exchanger wheel 37 has an axle member 78; the axle member 78 is supported 
suitable bearing members 79a and 79b such that the axle 78 is more or less parallel 
to the partition member 25. The bearing members 79a and 79b facilitate rotation of 

20 the rotaiy exchanger 37 through the upper and lower halves of the interior of the 
cabinet The first air stream path mentioned above is defined by a plurality of parallel 
channels in the upper portion 37a of the exchanger wheel one of which is shown 
designated by the reference number 80; similarly the second air stream path mentioned 
above is also defined by a plurality of paraUel channels in the lower portion 37b of the 
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exchanger wheel one of which is shown designated by the reference number 81. These 
channels in the example whe 1 shown are parallel to the axle 78. The open ends of the 
channels of the upper and lower portions of the wheel 37 may be seen in figures IS and 
16; the wheel is in other words permeable to air along the axis of rotation thereof. As 
can be appreciated as the wheel 37 rotates a channel initially defining a portion the first 
air stream path will eventually define a portion of the second air stream path and so on. 

Referring to figure 6, rotation of the wheel 37 is induced by the motor 84 which turns 
a shaft 85. The shaft 85 in turn rotates a pulley body 86 which engages a belt 87. The 
belt 87 surrounds a substantial part of the peripheiy of the wheel 37 and engages the 
exterior surface of the wheel 37 sufficiently such that it induces the wheel 37 to rotate 
about the above mentioned axle 78 in response to rotation of the shaft 85. 

In figure 8, the apparatus as previously mentioned is shown as being in a ventilation 
configuration In this configuration, during a ventilation cycle the fan means operate 
such that: 

- exhaust air will proceed from the opening 11 into the lower left air pocket 88 
(Le. the exhaust air mtake side of the exhaust air path means of the ventilation 
apparatus) in the direction of the arrow 27; the exhaust air will then pass 
through the parallel channels 81 of the rotating core into the lower right air 
pocket 89 in the direction of the arrow 27; the exhaust air will pass through the 
opening 68 of the exhaust blower housing 66 and into the air pocket 89a defined 
by the previously mentioned short channel (i.e. the exhaust air discharge side of 
the exhaust air path means of the ventilation apparatus) and thence to be ejected 
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out of opening 13 as seen arrow 27. 

- fresh air will proceed from through the opening 12 into the right upper air 
pocket 90 (i.e. the fresh air intake side of the fresh air path means of the 
ventilation apparatus) in the direction of the arrow 26; the fresh air will then 
5 pass through the opening 52 of the fresh air blower housing 50 through the outlet 

opening 62 into the channels 80; the fresh air will then pass through the upper 
portion 37a of the wheel 37 into the left upper air pocket 91 (Le. the fresh air 
discharge side of the fresh air path means of the ventilation apparatus) and out 
of the opening 10 in the direction of the arrow 26 for delivery to the interior of 
10 the building. 

If a defrost cycle is desired the arm means 58 is rotated by the motor 56 so as to 
descend the damper element 43 so as to open or unblock the opening 32 while at the 
same time blocking off the exhaust air outlet opening 13; i.e. the damper element 43 

15 is displaced so as to connect the air pockets 89a and 90. At the same time the damper 
element 42 is rotated so as to block off the fresh air inlet opening 12. The interior air 
of the building can then circulate through the upper and lower portions of the wheel 37 
so as to effect a defrost of the wheel. Thus, during a defrost cycle, the interior defrost 
air may circulate through portions of both of the fresh air and exhaust air paths of the 

20 defrostable ventilation apparatus for delivery back into the building, i.e. the warm 
interior air may be confined to circulate from the interior of the building into the 
ventilation apparatus and back to the interior of the building. 

\ 

During the above described ventilation cycle the motor 84 will be energized so as to 
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induce ventilation rotation of the wheel 37 (e.g. a rotation of about from IS to 18 rpm). 
Ehiring the defrost cycle, however, the rotation of the wheel 37 is stopped by switching 
off the current to the motor by means of an electric switch shown in figure 6 by way of 
a block element, the switch being connectable to a source of electric energy shown in 
5 dotted outline. Turning the switch on or off will effect energizing and de-energizing of 
the motor 84 as desired Ai^ switch suitable for the purpose may of course be used. 
During the ventilation and defrost (^cles the blower motor is of course in an energized 
state so as to urge air through the apparatus. It has for »ample been found that with 
an exterior air temperature of -15**C and a ventilation cyde time period of 32 minutes, 
10 that the defrost time may be 6 minutes with the wheel stopped. 

Referring to figure 11, this figure illustrates an apparatus which is essentially the same 
as that as shown in figure 6 so the same reference numbers refer to the same elements. 
However, the apparatus additionally includes a defrost rotation component in the form 

15 of a second electric motor 84a, a shaft 8Sa, the shaft 85a engaging a pulley body 86a 
which also engages the belt 87; the apparatus also includes an electric switch shown as 
a block element for energizing and de-energizing the motor 84a; this second switch is 
likewise connectable to an electrical energy source (shown in dotted outline) as is the 
previously mentioned switch for motor 84. For this apparatus the motor 84 is 

20 configured so as to be able to urge rotation of the wheel 37 at a ventilation rotation 
speed (e.g. 18 rpm); the motor 84a on the other hand is configured so as to be able to 
urge rotation of wheel 37 at a defrost rotation speed (e.g 2 rpm, 1 rpm, etc). During 
a ventilation qrde the motor 84 is activated while the motor 84a is stopped or de- 
energized; during a defrost cycle the motor 84a is active and the motor 84 is 
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deactivated. The switches may if desired be separate switches but for ease of use they may 
be embodied in a single switch configured such that in one position motor 84 is energized 
and motor 84a is de-energized and in another position the reverse occurs. Thus as may be 
appreciated the exploitation of such an apparatus entails the exploitation of the defix)st 
method of the present invention wherein the rotational speed of the wheel is reduced during 
a defrost cycle. It has been, for example, found that with an exterior temperature of -1 S °C 
and a ventilation cycle time period of 32 minutes that a defiiost rotation of 2 rpm or less gives 
rises to a defrost time period of 8 minutes or less (i.e. at 2 rpm the defrost time is 8 minutes). 

The cabinet for an apparatus as described herein inay also, if desired, include appropriate 
temperature 5ensor(s), air filters, electric wiring, control mechanisms for controlling the 
various motors for the ventilation and defrost cycles, etc.. (none of which is shown in the 
figures but which can be provided in any suitable or desired conventional manner). These 
mechanism may for example include programmable computer type controls. The controls 
may for example include a stepper control mechanism whereby the air flow rate may be 
passed fix>m a high value, to a medium value, to a low value etc.; during these values the 
flow rate is intended to be more or less constant. The defrost cycle for example may be 
normally be triggered by a thermistor or thermostat connected to a timer. Referring to figure 
6, the cabinet may for example include air filters 88 and 89 for filtering the fi:esh and exhaust 
air entering the cabinet 1 ; the filters are shown in dotted outline only. 

The apparatus shown in figure 1 as mentioned above also includes means for balancing 
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the flow of fresh and exhaust air therethrough. Before describing such balancing means, 
however, reference will first be made to figures 12 and 13 which illustrate the prior art 
system for balancing the air flows through ventilator. 

Turning to figure 12, the previously known ventilation system balancing setup includes 
a ventilator apparatus 90. The exhaust air inflow into the ventilator 90 is shown by the 
arrow 91; the exhaust air outflow out of the ventilator 90 is shown by the arrow 92; the 
fresh air inflow into the ventilator 90 is shown by the arrow 93; and the fresh air 
outflow out of the ventilator 90 is shown by the arrow 94. The ductwork confining the 
exhaust air inflow includes a removeable flowmeter element 95 and an exhaust damper 
element 96. The ductwork confining the fresh air outflow includes a removeable 
flowmeter element 97 and an exhaust damper element 98. The elements 95 and 97 are 
known airflow measuring devices. The damper elements 96 and 98 air known types of 
circular plate dampers which are able to pivot about an axis so as to be able at one 
extreme present themselves edgewise to the airflow so as to present minifTunri 
resistances to such airflow or at the other extreme present the full face of their major 
surfaces perpendicularly to the air flow so as to present a mayi' m um resistance to 
airflow. 

Each of the elements 95 and 97 have a pair of pressure taps or connector elements for 
respectively measuring the differential pressure in the exhaust air and fresh air ducts, 
namely, pressure tap elements 100 and 101 for flowmeter element 95 and pressure tap 
elements 102 and 103 for flowmeter element 97. 
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A differential pressure gauge 104 is shown in figure 13 which has two pressure tap 
connector tubes for being connected to suitable pressure taps such as mentioned above; 
a suitable gauge is the Magnehelic Differential pressure gauge (the word '*Magnehelic" 
is a registered Trademark) which may be obtained from Dwyer Instruments Inc., 
Michigan City, Indiana U*S A. Two such gauges may be used for balancing purposes; 
one being connected to the pressure taps 100 and 101 and the other being connected 
to the pressure taps 102 and 103 whidi may be connected to a pair of pressure tap 
elements 

The exhaust and fresh air flows may be initially measured by placing the balancing 
dampers 96 and 98 as seen parallel to the air flow in respective air ducts so as to 
present a minimum resistance to air flow. The fresh air and exhaust air flow rates may 
then be determined usmg the respective flow meters. The fresh air damper 98 may in 
then be adjusted by turning the damper manually using the pivot handle 105 so as 
increase resistance to air flow in order to reduce the fresh air flow out of the ventilator 
to more or less equal the measured exhaust air inflow rate into the ventilator, i.e. as the 
damper is turned, so as to present a larger surface area transverse to the direction of 
the air flow, the flowmeter connected to pressure taps 102 and 103 is monitored and the 
adjustment of the damper 98 stopped once the flowmeter indicates a flow rate more or 
less equal to that of the exhaust air flowing into the ventilator as initially determined 

The exhaust air flow rate into the ventilator may then be remeasured and, if necessaiy, 
(i.e. if the exhaust flow is higher than the fresh air input flow), the exhaust air damper 
96 may be adjusted using the handle 106 (i.e. turned so as to provide a resistance to air 
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flow) so as to icduce the exhaust air flow input into the ventilator to more or less equal the 
adjusted fresh air flow out of the ventilator (e.g. the exhaust air flow may be adjusted so as 
to be somewhat smaller than the fiesh air flow so as to provide a sUght overpressure in the 
building. i.e. so as, for example, to inhibit uncontroOed entiy of ftesh air fliiough other parts 
of the building), niereaftcr the flowmeters 95 and 97 are removed and replaced with 
appropriate duct portions. This procedure may take up to an hour or more of a technician's. 

The example ^paratus of the present invention, as illustrated in the figures 1, 14, 15 and 16, 
includes two pairs of static pressure taps, namely taps 6 and 7 and taps 8 and 9. Tliese 
pressure taps are defined by the door 3 of the cabinet of the ventUation a^aratus; the door 
3 as mentioned above defines a wall of the fresh air and of the exhaust air path means, llie 
taps 6 and 7 are disposed on opposite sides of the wheel portion 37a such that the fiesh air 
stream path defined by the wheel portion 37a is disposed therebetween. Similarly, the taps 
8 and 9 are disposed on opposite sides of the wheel portion 37b such that the fresh air stream 
path defined by the wheel portion 37b is disposed therebetween. These static pressure taps 
may of course be positioned differently then as shown; i.e. instead of being positioned on 
the cabinet door, they may be positioned on the top wall, side wall, etc, of the cabinet. 

Figures 17 to 20 Ulustrate possible configurations for the pressure tap openings. Forthetap 
openings shown, the mouths 107 and 108 which ar^on the insideofcabinet arc more or less 

flush with the waU surface defined by the foam elements The tap opening infigures 17 and 
18 has a more or less uniform cross section ov« if s entire ^— — — — 
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length; on the other hand the tap opening shown in figure 19 and 20 has a bevelled surface 
109 on the inside of the cabinet wall. The taps if desired may include extensions projecting 
outwardly from the outer surface of the door to facilitate the connection of tubing thereto for 
connection to a meter. 

As mentioned above pressure taps are disposed such that the fresh air and exhaust air stream 
paths are between respective pressure taps. If, for example, however, an air filter 89 (see 
figure 6) is present it has been found that the air filter 89 should also be disposed between 
taps 8 and 9 otherwise unreliable pressure readings were obtained; it is believed that this is 
due to turbulence induced by the filter which interfwes with the possibility of obtaining a 
stable (static) pressure reading (such should be avoided for the reading). 

Referring back to figures 6, 7 and 8, the illustrated apparatus has a first adjustable damper 
means which includes the above described damper element 22 and a second adjustable 
damper means which includes the above described damper element 23. As mentioned 
above, although the illustrated ventilation apparatus is shown with these damper means the 
ventilation apparatus need not if desired be provided with such damper means; the damper 
means may be separately provided, for example, by the duct work of the building to which 
the ventilation apparatus is to be attached. 

As may be seen the first adjustable damper means is disposed on the fresh air discharge side 
of the fresh air path means, and the second adjustable damper means is disposed on the 
exhaust air intake side of the exhaust air path means. The first adjustable 
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damper means includes a handle 110 which is connected to the damper element 22 so 
that turning the handle will cause the damper element 22 to pivot about its pivot axis 
and block or unblock the air flow path. Similarly, the second adjustable dan^r means 
includes a handle 111 which is connected to the damper element 23 so that turning the 
handle will cause the damper element 23 to pivot about its pivot axis and block or 
unblock the air flow path. 

In order to be able to exploit the balancing means provided with the ventilation 
apparatus a calibration airflow chart must be predetermined for each of the fresh air 
and exhaust air sides of the apparatus; the calibration chart will relate pressure 
difference values across each of the pressure tap pairs to a particular air flow rate value. 

Referring to figure 21, this figure shows an apparatus as illustrated in the above 
described figures 1 to 10; the dampers 22 and 23 being removed. The ventilation 
apparatus is attached to ducting which includes: four static pressure measuring meter 
elements 113a, 113b, 113c and 113d; four pressure difference meters 114; two venturi 
type airflow measuring devices indicated generally by the reference numerals 115 and 
116; and four dampers 116a, 116b, 116c and 116d. Airflow is induced through each of 
the fresh air and exhaust air sides of the apparatus by the motor of the apparatus itself. 
The air flow rate is varied by manipulating the dangers 116a to 116d. Thus the blower 
motor is started and the dampers 116a to 116d are manipulated until each respective 
meters 113a to 113d measures 0.1 inches of water absolute; the air flow rates are 
determined by the venturi assembly and the static pressure difference noted for such 
inflow and outflow rates across the pairs of static taps. This procedure is repeated at 
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increments of 0.05 inches of water absolute (i.e- at 0.15 inches, 02 inches, 0.25 inches 
and so on until the flow rate is essentially zero c&n) at the meters 116a to 116d; the 
purpose of increasing the static air pressure is to reduce the air flow. For each effective 
air flow rate a pressure difference reading is thus recorded so as to establish for 
example a calibration columnar chart for each pressure tap pair, the chart having for 
example one colimm for airflow (e.g. cubic feet per minute - cfin) and a column for the 
pressure differences (e.g. inches of water) corresponding to each of the airflow rates; 
please see the above mentioned charts I and IL 

Alternatively, rather than manipulatmg the dampers 116a to 116d, the air flow rate may 
be varied by connecting the motor to a variable speed controller such as for example 
a Variac or if desired different blower motors having different fixed speeds may 
substituted one after the other in the apparatus. 

Although each ventilator apparatus may be provided with an individual calibration chart 
this may not be economically practical. Thus, a single chart may be used with a 
pluraUty of ventilators having the same structural features; the chart having been 
obtained by calibrating a statistically acceptable number of machines so as to obtain a 
practical average value chart. 

It is to be noted that the statisticaUy obtained calibration chart can only be used for 
ventilation apparatuses which are of the same construction. Different calibration charts 
are to be expected if for example the exchanger core is different form one ventilator to 
the next. 
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An apparatus as described herein may be configured as a more or less constant flow 
apparatus wherein flow rates may be adjusted between high, medium and low rates; Le. 
the blower wheel has high, medium and low rotation speed settings. Referring to figure 
22, an apparatus connected to the ductwork of a building may, for example, be balanced 
for example at a high (blower) speed level by initiaUy measuring the fresh air pressure 
difference across the fresh air pressure tap pair (i.e. taps 6 and 7) and the exhaust air 
pressure difference across the exhaust air pressure tap pair (i.e, taps 8 and 9); the 
balancing dampers 110 and 111 being parallel to the air flow so as to present a 
minimum resistance to air flow. The fresh air and exhaust air pressm-e differences may 
then be determined using the respective pressure difference meters 114, The air flow 
rate values corresponding to the measured static pressure differences will then be 
determined by referring to the above mentioned respective calibration charts. The fresh 
air damper 110 may if necessary be adjusted so as to reduce the fresh air flow out of 
the ventilator to more or less equal the exhaust air input to the ventilator, Le. as the 
fresh air damper is turned, so as to present a larger surface area transverse to the 
direction of the air flow, the appropriate pressure difference meter is monitored and the 
adjustment stopped once the pressure difference meter indicates a pressure difference 
indicative of an air flow rate more or less equal to that of the exhaust air flowing into 
the ventilator as initiaUy determined 

The pressure difference (across taps 8 and 9) for the exhaust air into the ventilator may 
then be remeasured and the calibration charts reconsulted; if necessaiy, (Le. if the 
exhaust flow is higher than the fresh air input flow), the exhaust air damper may be 
adjusted (Le. turned into the air flow) so as to change the pressure difference across 
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taps 8 and 9 so as to reflect a reduced exhaust air flow input into the ventilator which 
is more or less equal to the adjusted fresh air flow out of the ventilator (e.g. the exhaust 
air flow may be adjusted so as to be somewhat smaller than the fresh air flow so as to 
provide a slight overpressure in the building, i.e. so as, for example, to inhibit 
uncontrolled entry of fresh air through other parts of the building). This procedure may 
take up for nample about 15 minutes of a technician's time. 

Although as mentioned above the ventilator may be balanced at a high blower speed 
level the balancing procedure does not have to be repeated for the other blower speed 
levels. 

Although the air flow balancing aspect of the present invention has been particularly 
described above with respect to a ventilator provided with a rotary exchanger wheel, this 
aspect may equaUy be applied to ventilators having other types of exchanger means. 
The exchanger means may, for example, take the form of a stationary cube discussed 
above. Thus, figure 23 schematically shows by way of additional example a ventilator 
such as described in the above mentioned U.S. patent no. 5,193,610 provided with a 
cubic stationaiy exchanger core 120 and also with static pressures taps 6a, 7a, 8a, and 
9a; the pressure taps are constructed in a manner analogous to that for taps 6, 7, 8 and 
9 mentioned above. As may be seen the fresh air flow path 26a and the exhaust air 
flow path 27a crisscross each other through the exchanger core 120. The fresh air 
pressure difference is taken across taps 6a and 7a; the exhaust air pressure difference 
is taken across taps 8a and 9a. As in the case for a ventflator as shown in figures 1 to 
10, cahbration charts must be obtained for this ventilator type in a manner as described 
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with respect to figure 21. Thereafter, the balandng of the ventilator connected to the 
duct work of a biiilding proceeds as described above. 

"nirmng now to figures 24 and 25, these figures illustrate a further embodiment of a 
ventilation apparatus in aca>rdance with the present invention, namely, a ventilation 
apparatus which comprises a desiccant type wheel and a sensible heat exchanger (i.e. 
a non-rotating sensible heat »changer). This type of apparatus exploits the method of 
the present invention whereby ohaust air is first dried (and cooled to some extent) and 
then further just cooled by a sensible heat exchanger. 

Figure 24 shows a schematic ilhistration of a pre-diying type ventilation apparatus in 
accordance with the present invention. Hie apparatus is generally provided with a 
desiccant rotary wheel 130, a blower assembly 131 and a sensible cube shaped 
«cchanger 132 such as described in the above mentioned U.S. patent no. 5,193,610. The 
exchanger 132 is provided with a group of parallel channels disposed at right angles to 
another gfovp of parallel cfaamiels as described in the above patent One group of the 
channels is used to define a first air stream path 133 and the other a fourth air stream 
path 134. The wheel 130 similarly defines a second air stream path 135 and a third air 
stream path 136. As may be seen the path of incoming fresh air is identified by the 
arrows 137 and the outgoing exhaust air is identified by the arrows 138. Thus as may 
be seen warm humid exhaust air enters third air stream path 136 where it loses moismre 
and some heat; the dried exhaust air then travels through the fourth air stream path 134 
giving up additional heat to the fresh air in the first air stream path 133. The warmed 
fresh air then passes through the second air stream path 135 where it may pick up water 
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moisture and some additiomd sensible heat before being passed out of the apparatus 
for delivery to a building. In this manner, relatively humid exhaust air is not 
immediately subjected to an exchange with ambient exterior air whidi is relatively cool 
(e.g. -20 °C), but to an exchange with air which has been pre-heated to a higher 
temperature; this may extend the time during which the desiccant wheel is not iced up. 
Smce the exhaust air sent on to the sensible exchanger from the desiccant exdianger 
carries less water there is also the advantage that the sensible exchanger will also not 
expetience an ice blockage sufficient to require de-idqg for a relatively extended period 
of time as compared to the use of such a wheel or stationary core alone. It has been 
found, for example, that a system set up as in figure 1 to 8 may require defrosting after 
about 32 minutes at an exterior air temperature of - 15° C or lower whereas a system 
set up generally as in figure 24 may go for up to 6 hours or more without the need to 
be defrosted; this represents a considerable energy e£Gdency gaia 

A pre-dry apparatus as described herein and in particular with respect to figure 24 need 
not if so desired but may indude some sort of defrost means. The defrost means may, 
for example, be as described above namely a defrost rotation component or a defrost 
air by-pass means. The defrost mechanism may, however, merely comprise the re- 
routing of the exhaust air through the fresh air side of the exchanger units back to the 
building. The blower assembly need not be disposed between the exchangers as in 
figure 24 but to one side thereof as shown in figure 25. 



Thus for example figure 25 iUustrates an example pre-dry ventflation system of the 
present invention which provides for a defrost function by the above mentioned exhaust 
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air re-routing. The apparatus as ishown comprises the elements as shown in figure 8 and 
to the extent that an element is common the same reference numerals are used in figure 
24. The illustrated apparatus does not, however, have a defit>st rotation component, i.e. 
it does not have an electrical switch whereby the motor used for urging the wheel 37 
to rotate may be turned off during the defrost cycle. 

As mentioned many of the components of tiie apparatus shown in figure 25 are common 
to the apparatus as shown in figure 8. Accordingly, the description of the common 
elements may be had by reference back to the above description relating to figure 8 and 
the related figures. The essential difference between the apparatus of figure 8 and 
figure 25 is that the apparatus in figure 25 is configured to include a rectangular (non- 
rotating) sensible heat exchanger 140 as described in the previously mention U.S. patent 
no. 5,193,610. The exchanger 140 is held in place as described in this patent such tiiat 
tiie diagonally disposed channels are inclined such tiiat when tiie apparatus is 
horizontally disposed these channels are self draining due to gravity, i.e. any water liquid 
therein flows downwardly out of the core. In the figure one of each of these diagonally 
disposed channels is designated by a reference numeral, namely reference numeral 141 
and 142 respectively; tiiese channels wiU be referred to hereinafter using these reference 
numerals. The channels are defined by air-to-air heat exchange walls. 

The channels 141 define a first air stream patii; tiie channels 142 define a fourth air 
stream path. These paths criss-cross each other. 

The part 37a of tiie wheel 37 may be considered as defining a tiiird air stream patii and 
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the part 37b a second air stream path. These paths are parallel to each other. As in 
the case of figure 8, the apparatus shown in figure 25 is in a ventilation configuration. 
The fresh air and exhaust air paths are m^>ped out by the arrows 26 and 27 
respectively. As may be seen, during the ventilation qrcle the fresh air travels first 
through the first air path defined by the channels 141 and then passes through the 
second air path defined by the part 37b of wheel 37. The exhaust air on the other hand 
flows through the third air stream path defined by the part 37a of the wheel and then 
flows through the channels 142 vAach define the forth air stream path. 

If the apparatus in figure 25 is to be defrosted it is placed in a defrost configuration by 
the lowering of the damper member 43 into the previously mentioned short channel 
member so as to block this channel and allow the exhaust air to be re-routed upwardly 
into the upper part of the cabinet from whence it flows back to the building first 
through the channels 141 and then the part 37b of the wheel 37 and in so doing may 
effect a defrosting of the apparatus due to recirculation of the exhaust air. 

Although the apparatus as shown in figure 25 does not have a defrost rotation 
component, it may if so desired be suitably modified to have, for example, a rotation 
attenuation means as shown in figure 8 or in figure 11. 

Although the example apparatus shown in figures 24 and 25 exploits a cubic non- 
rotating sensible heat exchanger it is of course to be understood tiiat the cubic 
exchanger may be replaced by a sensible heat rotaiy wheel exchanger having tiie 
configuration of wheel 37 in figures 1 to 8 and being urged into rotation during 
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ventilation by the same sort of motor/pulley/belt means. The use of a further wheel 
would mean that the fresh air and exhaust air paths would not criss-cross each other 
during operation of the apparatus. U desired defrost means as described above may be 
incorporated into such a ventilation device. 

IHiming now to figures 26 and 27 these illustrate in schematic fashion a defrostable 
ventilation apparatus which has a by-pass means whereby exhaust air may be returned 
to the building using the fresh air discharge side of an apparatus, i.e. a by-pass channel 
is used to route exhaust air past the fresh air stream part of an exchanger wheel so as 
to avoid having the wheel pass heat back to the exhaust defrost air. For these figures 
the same reference numerals are used for the elements common witii those of the 
apparatus of figures 1 to 10. Basically tiie apparatus a further partition member 150. 
The ^paratus still has the damper member 43 and attendant means for the 
displacement tiiereof for opening and closing opening 32. When the damper member 
43 is in a defrost configuration such that tiie opening 32 is open, tiie exhaust air is 
expeUfsd into tiie pocket partially defined by tiie partition member 150, tiie partition 
member 25 and tiie otiier wall members disposed fliereabout; flie top waU is shown for 
purposes of illustration as being removed in botii figures 26 and 27. The exhaust air 
would tiien be able to travel flurough flie opening 151 of tube member 152 and exit 
opening 153 into Uie fresh air discharge side of tiie apparatus. For tiie ventilation 
configuration tiie damper, member 43 would be raised to dose tiie opening 32 and afr 
would circulate as described above. Referring to figure 27 the waU portion 155 of tiie 
partition member 150 has a small opening 156 to allow motion of tiie member 61 to 
manipulate tiie damper 42. The portion of tiie partition member 150 apart from tiie 
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wall member 155 is defined by the waU of the housing 150 and by a wall extension 
projecting downwardly from the housing 50 to the partition member 25 below. 
Although the by-pass channel in the illustrated apparatus has an exit communicating 
with the discharge side of the fresh air outlet side, the by-pass channel may if desired 
5 be defined by a separate channel member having its own separate discharge outlet for 
the air. 

It is to be understood that the apparatus of the present invention may take imssy other 
forms without departing from the spirit and scope thereof as described in the present 
10 specification; the specific embodiment illustrated above being provided by way of 
illustrative example only. 
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What is claimed: 

1 . A de&ostable ventilation apparatus, for exchanging interior air of a building with air 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken firom the building and fresh air taken from air exterior to the building, and whereiii 
interior air taken from the building is used as defrost air to defrost the ventilation apparatus, 
said ventilation apparatus having 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
a rotary exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably di^sed so as to define a first air 

stream path and a second air stream path, 

said first air stream path defining a portion of said fi^h air path means between the 
fresh air intake side and the fresh air discharge side thereof and said second air 
stream path defining a portion of said exhaust air path means between the exhaust 
air intake side and the exhaust air discharge side thereof, 

and 

a ventilation rotation component for inducing, during a ventilation cycle, ventilation rotation 
of said exchanger wheel through said fresh air path means and said exhaust air pafli means, 
characterized in that said apparatus comprises 

defit>st air path means for conveying defrost air to said fresh air intake side, said defrost 
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air path means being configured to connect the exhaust air discharge side with the fresh 
air intake side for conveying defrost air to said fresh air intake side from said exhaust 
air discharge side, 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defrost air path means is closed off and said fresh air intake side 

and exhaust air discharge side are open, 
and a defrost configuration for a defrost ^de 

wherein said fresh air intake side and said exhaust air discharge side are closed 

off and said defrost air path means is open, 

and 

a defrost rotation component for inducing, during a defrost cycle, said rotary exchanger 
wheel to rotate at a defrost rotation speed of from 0 to 2 rpm through said fresh air 
path means and said exhaust air path means, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation 
configuration, 

fresh air is able to flow through said fresh air path means and exhaust air is able 
to flow through said exhaust air path means, 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 
defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream 
path, then through said defrost air path means, through said first air stream path, 
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and through said fresh air discharge side. 

2. A ventilation apparatus as defined in claim 1 wherein said fresh air path means 
includes a fan for moving fresh air through said fresh air path means and said exhaust 
air means includes a fan for moving exhaust air through said exhaust air path means. 

3. A ventilation apparatus as defined in claim 1 

wherein said damper component comprises a first damper component and a second 
damper component, 

said first damper component being displaceable between 
a ventilation configuration 

wherein said defrost air path means is closed off and said fresh air intake 

side is open and 
a defrost configuration 

wherein said defrost air path means is open and said fresh air intake side 

is closed off 

and said second damper component being displaceable between 
a ventilation configuration 

wherein said exhaust air discharge side is open and 
a defrost configuration 

wherein said exhaust air discharge side is dosed off^ 

and wherein 

during a ventilation (yde, when said first and second damper components are in said 
respective ventilation configurations, 

69 



2134168 



fresh air is able to flow through said fresh air path means and exhaust air is able 
to flow through said exhaust air path means, 

and 

during a defrost cycle, when said first and second damper components are in said 

respective defrost configurations, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream 
path, then through said defrost air path means, through said first air stream path, 
and through said fresh air discharge side. 

4. The ventilation apparatus as defined in claim 3 

wherein said fresh air path means, said exhaust air path means, said rotaiy exchanger 
wheel, and said defrost air path means, are disposed in a cabinet, 
wherein said fresh air intake side, said exhaust air discharge side, said fresh air 
discharge side and said exhaust air intake side each includes one respective air opening 
in an outer wall of said cabinet, 

wherein a partition wall in said cabinet separates said exhaust air discharge side from 

said fresh air intake side, 

and 

wherein said defrost air path means comprises an opening in said partition wall. 

5. A ventilation apparatus as defined in claim 4 wherein said apparatus includes a 
fan component mounted in said cabinet for moving fresh afr through said fresh air path 
means and for moving exhaust air through said exhaust air path means, said fan 
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component comprising one electric motor and two blower wheels operatively connected 
thereto, said fresh air path means including one said blower wheel and said exhaust path 
means including the other said blower wheel. 

6. A defrostable ventilation apparatus, for ^changing interior air of a building with air 
exterior to the building, for transfening water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken from air exterior to the building, and wherein 
interior air taken from the building is used as defrost air to defrost the ventilation apparatus, 
said ventilation q)paratus having 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
a rotary exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably disposed so as to define a first air 

stream path and a second air stream path, 

said first air stream path defining a portion of said firesh air path means between the 
fresh air intake side and the fresh air discharge side thereof and said second air 
stream path defining a portion of said exhaust air path means between the exhaust 
air intake side and the exhaust air discharge side thereof, 

and 

a ventilatioarotation component for inducing, during a ventilation cycle, ventilation rotation 
of said exchanger wheel through said fresh air path means and said exhaust air path means. 
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characterized in that said apparatus comprises 

defrost air path means for conveying defrost air to said fresh air intake side, said defrost 
air path means being configured to connect the ^aust air discharge side with the fresh 
air intake side for conveying defrost air to said fresh air intake side from said exhaust 
air discharge side, 
and 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation ^cle 

wherein said defrost air path means is closed off and said fresh air intake side 

and exhaust air discharge side are open, 
and a defrost configuration for a defrost cyde 

wherein said fresh air intake side and said exhaust air discharge side are closed 

off; and said defrost air path means is open, 
a component for stopping, during a defrost cycle, said rotary exchanger wheel from 
rotating, 
and wherein 

during a ventilation cycle, when said damper means is in said ventilation configuration, 
fresh air is able to flow through said fresh air path means and exhaust au- is able 
to flow through said exhaust air path means, 

and 

during a defrost cycle, when said damper means is in said defrost configuration, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream 
path, then through said defrost air path means, through said first air stream path, 
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and through said fresh air discharge side. 

7. A ventilation s^paratus as defined in claim 6 wherein said ventilation rotation 
component comprises an electric motor and said component for stopping the rotation 
of said exchanger wheel comprises an electric switch configured so as to be able to de- 
energize said motor during a defrost cycle. 

8. A ventilation apparatus as defined in daim 6 wherein said fresh air path means 
includes a fan for moving fresh air through said fresh air path means and said ^aust 
air means includes a fan for moving exhaust air through said exhaust air path means. 

9. A ventilation apparatus as defined in claim 6 

wherein said damper component comprises a first dduaper component and a second 
damper component, 

said first damper component being displaceable between 
a ventilation configuration 

wherein said defrost air path means is closed off and said fresh air intake 

side is open and 
a defrost configuration 

wherein said defrost air path means is open and said fresh air intake side 

is closed off 

and said second damper component being displaceable between 
a ventilation configuration 

wherein said exhaust air discharge side is open and 
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a defrost configuration 

wherein said exhaust air discharge side is closed ofi^ 

and wherein 

during a ventilation cycle» when said first and second damper components are in said 
respective ventilation configurations, 

fresh air is able to flow through said fresh air path means and exhaust is able to flow 

through said exhaust air path means, 

and 

during a defiost cycle, when said first and second damper components are in said respective 

defrost configurations, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust afr intake side, through said second air stream path, 
then through said defrost air path means, through said first air stream path, and 
through said fi^esh air discharge side. 

10. The ventilation apparatus as defined in claim 9 

wherein said fresh air path means, said exhaust air path means, said rotaiy exchanger wheel, 
and said defrost air path means, are disposed in a cabinet, 

wherein said fresh air intake side, said exhaust air discharge side, said fresh air discharge 
side and said exhaust air intake side each includes one respective air opening in an outer wall 
of said cabinet, 

wherein a partition wall in said cabinet separates said exhaust air discharge side &om said 

fresh air intake side, 

and 
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wherein said defrost air path means comprises an opening in said partition wall. 

11. A ventilation apparatus as defined in claim 10 wherein said apparatus includes 
a fan component mounted in said cabinet for moving fresh air through said fresh air 
path means and for moving exhaust air through said exhaust air path means, said fan 
component comprising one motor and two blower wheels operatively connected thereto, 
said fresh air path means including one said blower wheel and said exhaust path means 
including the other said blower wheel. 

12. A method for defrosting a ventilation apparatus configured to transfer water 
moisture and sensible heat between fresh afr delivered to and exhaust air taken from 
a building by means of a rotating exchanger wheel defining a first air path for fresh air 
and a second air path for exhaust air, said method comprising 

i) directing exhaust air to flow through one of said first and second air paths and 
then through the other of said first and second air paths bade into said building, 
and 

ii) inducing the rotary exchanger wheel to rotate at a rotational speed of from 
0 to 2 rpm such that said rotary exchanger wheel is able to be defrosted by said 
exhaust air. 

13. A method for defrosting a ventilation apparatus configured to transfer water 
moisture and sensible heat between fresh air delivered to and exhaust air taken from 
a building by means of a rotating achanger wheel defining a first air path for fresh air 
and a second air path for exhaust air, said method comprising 
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i) directing exhaust air to flow through said second air path and then through 
said first air path back into said building, and 

ii) stopping rotation of said exchanger wheel such that said rotaiy exchanger 
wheel is able to be defrosted by said exhaust air. 

14. A defrost£d>le ventilation apparatus, for exchanging interior air of a building with air 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken from an- exterior to the building, and wherein 
interior air taken from the buildmg is used as defrost air to defrost the voitilation i^paratus, 
said ventilation ^paiatus having 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
a rotary exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably disposed so as to define a first air 

stream path and a second air stream path, 

said first air stream path defining a portion of said fresh air path means between the 
fresh air intake side and the fresh air discharge side thereof and said second air 
stream path defining a portion of said exhaust air path means between the exhaust 
air intake side and the exhaust air discharge side thereof, 

and 

a rotation c(»nponent for inducing rotation of said exchanger wheel through said fresh air 
path means and said exhaust air path means, 
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characterized in that said apparatus comprises 

defrdst air path means for providing an air path by-passing said first air stream path, said 
defrost air path means comprising a defrost air discharge side and being configured to 
connect the exhaust air discharge side with the defrost air discharge side thereof for 
conveying defiost air to said defrost air discharge side from said exhaust air discharge 
side, 
and 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defrost air pafli means is closed off and said fresh air intake side 

and said exhaust air discharge side are open, 
and a defix>st configuration for a defit>st cycle 

wherein said firesh air intake side and said exhaust air discharge side are closed off 

and said defiost air path means is open, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation 
configuration, 

fresh air is able to flow through said fresh air path means and exhaust air is able 
to flow through said exhaust air path means, 

and 

during a defiost cycle, when said damper component is in said defrost configuration, 

defifost air taken 6om the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream 
path, then through said defix)st air path means, and through said de&ost air 
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discharge side. 

15. A defix>stable ventilation apparatus, for exchanging interior air of a building with air. 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken from air exterior to the building, and wherein 
air from the interior of the building is used as defrost air to defrost the ventilation apparatus, 
said ventilation apparatus having 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
a rotary exchanger wheel for transfer of water moisture and sensible heat between said 
exhaust air and said fresh air, 

said exchanger wheel being configured and rotatably disposed so as to define a first air 

stream path and a second air stream path, 

said first air stream path defining a portion of said firesh air path means between the 
fresh air intake side and the fresh air discharge side thereof and said second air 
stream path defining a portion of said exhaust air path means between the exhaust 
air intake side and the exhaust air discharge side thereof, 

and 

a rotation component for inducing rotation of said exchanger wheel through said fresh air 
path means and said exhaust air path means» 
characterized in that said apparatus comprises 

defit>st air path means for providing an air path by-passing said first air steam path, said 
defix)st air path means being configured to connect the exhaust air discharge side with 
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the fresh air discharge side for conveying defrost air to said fresh air discharge side &om said 

exhaust air discharge side. 

and 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defrost air path means is closed off and said fresh air intake side and 

exhaust air discharge side are open, 
and a defrost configuration for a defrost cycle 

wherein said fresh air intake side and said exhaust air discharge side are closed off, 

and said defrost air path means is open, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation configuration, 
fresh air is able to flow through said fi^sh air path means and exhaust air is able to 
flow through said exhaust air path means, 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 

defrost air taken firom the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said second air stream path, 
then through said defrost air path means, and through said fresh air discharge side. 

16. A ventilation q>paratus, for exchanging interior air of a building with air exterior to 
the building , and for transferring water moisture and sensible heat between exhaust air taken 
from the building and fi^sh air taken firom air exterior to the building, 
said ventilation apparatus comprising ' 
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ifresh air path means having a fi^ air intake side and a fresh air discharge side, 
^chaust air path means having an exhaust air intake side and an exhaust air discharge side, 
an exchanger comprising 

a desiccant exchanger element for transfer of water moisture and sensible 

heat between said exhaust air and said fresh air, 

and 

a sensible heat exchanger element for transfer of sensible heat between said 
exhaust air and said fi^h air, 
said desiccant exchanger element comprising a rotary exchanger wheel configured and 
rotatably disposed so as to define a second air stream path and a third air stream path, 

said second air stream path defining a portion of said firesh air path means and said 

third air stream path defining a portion of said exhaust air path means, 
said sensible heat exchanger element comprising 

a first air path defining a portion of said fresh air path means and a fourth air path 

defining a portion of said exhaust air path means, 
said fresh air path means and said exhaust air path means being disposed and configured 
such that during a ventilation cycle, 

exhaust air entering the exhaust air intake side flows through said third air stream 

path and then through said fourth air stream path and 

firesh entering said the fresh air intake side flows through said first air stream path 

and then through said second air stream path, 
said ventilation apparatus including a rotation component for inducing rotation of said 
exchanger wheel through said fresh air path means and said exhaust air path means. 
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17. A ventilation apparatus as defined in claim 1 6 wherein said sensible heat exchanger 
element comprises air-to-air heat exchanging walls between said first and fourth air paths. 

1 8. A ventilation apparatus as defined in claim 1 7 wherein said sensible heat exchanger 
element is of a rectangular parallelepiped shaqie, the first and fourth air paths thereof are 
disposed at right angles to each other and said sensible heat exchanger element is so disposed 
such that the first and fourth air paths are diagonally orimted so that they are self draining. 

19. A ventilation apparatus as defined in claim 16 wherein said sensible heat exchanger 
element is a rotary sensible heat exchanger wheel configured and rotatably disposed so as 
to define said first and fourth air stream paths and said q>paratus includes a rotation 
component for inducing rotation of said sensible heat exchanger wheel through said fi^sh 
air path means and said exhaust air path means. 

20. A method for exchanging interior air of a building with air exterior to the building, 
and for transferring water moisture and sensible heat between exhaust air taken from the 
building and firesh air taken firom air exterior to the building, said method comprising 

- removing water moisture fix>m exhaust air so as to obtain dried exhaust air» 

- transferring sensible heat fix>m said dried exhaust air to fi^sh air taken fit>m air 
exterior to the building so as to obtain wamied fi'esh air and cooled exhaust air» 

- exhausting said cooled exhaust air to the exterior ambient air 

- transferring water moisture removed from said exhaust air to said wanned fire^ air 
so as to obtain humidified warmed fi'esh air 

and 
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- delivering said humidified wanned fi^ air to fhe interior of said building. 



21. A defix>stable ventilation apparatus, for exchanging interior air of a building with air 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken fix>m air exterior to the building, and wherein 
interior air taken from the building is used as defrost air to defrost the ventilation iq)paratus, 

said ventilation ^aratus comprising 

fresh air path means having a fi^ air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
an exchanger comprising 

a desiccant exchanger element for transfer of water moisture and sensible 

heat between said exhaust air and said fi^ air, 

and 

a sensible heat exchanger element for transfer of sensible heat between said 
exhaust air and said fresh air, 
said desiccant exchanger elemmt comprising a rotary exchanger wheel configured and 
rotatably disposed so as to define a second air stream path and a third air stream path, 

said second air stream path defining a portion of said &esh air path means and said 

third air stream path defining a portion of said exhaust air path means, 
said sensible heat exchanger element comprising 

a first air path defining a portion of said fiiesh air path means and a fourth air path 

defining a portion of said exhaust air path means, 
said first and second air stream paths defining respective portions of said fresh air path 
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means between the intake and discharge sides of said fresh air path means, 

said third and fourth air stream paths defining respective portions of said exhaust air path 

means between the intake and discharge sides of said exhaust air path means, 

said fresh air path means and said exhaust air path means being disposed and configured 

such that during a ventilation cycle, 

exhaust air entering the exhaust air intake side flows through said third air stream 

path and then through said fourth air stream path and 

firesh air entering said the fresh air intake side flows through said first air stream path 
and then through said second air stream path, 
said ventilation apparatus including 

a rotation component for inducing rotation of said exchanger wheel through said fresh air 
path means and said exhaust air path means, 

defrost air path means for conveying defix>st air to said fresh air intake side, said defrost air 
path means being configured to connect the exhaust air discharge side with the fiiesh air 
intake side for conveying defrost air to said firesh air intake side from said exhaust air 
discharge side, 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defix>st air path means is closed off and said firesh air intake side and 

exhaust air discharge side are open, 
and a defirost configuration for a defiDSt cycle — 
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wherein said fresh air intake side and said exhaust air discharge side are closed off, 
and said defrost air path means is open, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation configuration, 
fresh air is able to flow through said fresh air path means and exhaust air is able to 
flow through said exhaust air path means, 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said third air stream path, 
through said fourth air stream path, then through said defrost air path means, through 
said first air stream path, through said second air stream path and through said fresh 
air discharge side. 

22. A ventilation ^paratus as defined in claim 2 1 including a defix>st rotation component 
for inducing, during a defrost cycle, said rotary exchanger wheel to rotate at a rotational 
speed of from 0 to 2 rpm. 

23. A ventilation apparatus as defined in claim 21 including a component for stopping, 
during a defrost cycle, said rotary exchanger wheel from rotating. 

24. A ventilation apparatus as defined in claim 23 wherein said rotation component 
comprises an electric motor and said component for stopping the rotation of said exchanger 
wheel comprises an electric switch configured so as to be able to de-energize said motor 
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25. A ventilation apparatus as defined in claim 21 wherein said sensible heat exchanger 
element comprises air-to-air heat exchanging walls between said first and fourth air paths. 

26. A ventilation apparatus as defined in claim 2S wherein said sensible heat exchanger 
element is of a rectangular parallelepiped shape, the first and fourth air paths thereof are 
disposed at right angles to each other and said sensible heat exchanger element is so disposed 
such that the first and fourth air paths are diagonally oriented so that they are self draining. 

27. A ventilation apparatus as defined in claim 21 wherein said sensible heat exchanger 
element is a rotary sensible heat exchanger wheel configured and rotatably disposed so as 
to define said first and fourth air stream paths and said apparatus includes a rotation 
component for inducing rotation of said sensible heat exchanger wheel throu^ said fresh 
air path means and said exhaust air path means. 

28. A ventilation apparatus as defined m claim 21 wherein said fresh air path means 
includes a fan for moving fresh air through said fresh air path means and said exhaust air 
means includes a fan for moving exhaust air through said exhaust air path means. 

29. A ventilation apparatus as defined in claim 21 

wherein said damper component comprises a first damper component and a second damper 
component, 

said first damper component being displaceable between _ 
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a ventilation configuration 

wherein said defrost air path means is closed off and said fresh air intake side 

is open and 
a defrost configuration ' 

wherein said defiost air path means is open and said fiesh air intake side is 

closed off 

and said second damper component being displaceable between 
a ventilation configuration 

wherein said exhaust air discharge side is open and 
a defrost configuration 

wherein said exhaust air discharge side is closed of^ 

and wherein 

during a ventilation cycle, when said first and second damper components are in said 
respective ventilation configurations, 

fiesh air is able to flow through said fresh air path means and exhaust air is able to 

flow through said exhaust air path means, 

and 

during a defrost cycle, when said first and second damper components are in said respective 

defix>st configurations, 

defit>st air taken fit>m the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said third air stream path, 
tfuough said fourth air stream path, then through said defi:ost air path means, through 
said first air stream path, through said second air stream path, and through said firesh 
air discharge side. 
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30. The ventilation q>panmis as defined in claim 29 

wherein said fresh air path means, said exhaust air path means, said rotary exchanger wheel, 
said sensible heat exchanger element and said defrost air path means, are disposed in a 
cabinet, 

wherein said fresh air intake side, said exhaust air discharge side, said fresh air discharge 
side and said exhaust air intake side each includes one respective air opening in an outer wall 
of said cabinet, 

wherein a partition wall in said cabinet separates said exhaust air discharge side with said 

fresh air intake side, 

and 

wherein said defrost air path means comprises an opening in said partition wall. 

31. A ventilation apparatus as defined in claim 30 wherein said apparatus includes fan 
means mounted in said cabinet for moving fresh air through said fresh air path means and 
for moving exhaust air through said exhaust air path means, said fan means comprising one 
motor and two blower wheels operatively coimected thereto, said fresh air path means 
including one said blower wheel and said exhaust path means including the other said blower 
wheel. 

32. A defrostable ventilation apparatus, for exchanging interior air of a building with air 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken from air exterior to the building and wherein 
interior air taken from the building is used as defrost air to defiiost the ventilation apparatus, 
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said ventilation apparatus comprising 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
an exchanger comprising 

a desiccant exchanger element for transfer of water moisture and sensible 

heat between said exhaust au* and said fresh air, 

and 

a sensible heat exchanger element for transfer of sensible heat between said 
exhaust air and said fiiesh air, 
said desiccant exchanger element comprising a rotary exchanger wheel configured and 
rotatably disposed so as to define a second air stream path and a fiiird air stream pafii, 

said second air stream path defining a portion of said fresh air path means and said 
third air stream path defining a portion of said exhaust air path means, 
said sensible heat exchanger element comprising 

a first air path defining a portion of said fresh air path means and a fourth air path 
defining a portion of said exhaust air path means, 
said first and second air stream paths defining respective portions of said firesh air path 
means between the intake and discharge sides of said fresh air path means, 
said third and fourth air stream paths defining respective portions of said exhaust air path 
means between the intake and discharge sides of said exhaust air path means, 
said fresh air path means and said exhaust air path means being disposed and configured 
such that during a ventilation cycle, 

exhaust air entering the exhaust air intake side flows through said third air stream 
padi and then through said fourth air stream path and " ^ 
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fresh entering said the fresh air intake side flows through said first air stream path 
and then through said second air stream path, 
said vCTtilation apparatus including 

a rotation component for inducing rotation of said exchanger wheel through said fresh air 
path means and said exhaust air paft means, 

defix>st air path means for providing an air path by-passing said first and second air stream 
paths, said defrost air path means comprising a defix>st air discharge side and being 
configured to connect the exhaust air discharge side with the defrost air discharge side 
thereof for conveying defrost air to said defix>st air discharge side &om said exhaust air 
discharge side, 
and 

a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defrost air path means is closed off and said firesh air intake side and 

said exhaust air discharge side are open, 
and a defix>st configuration for a defiiost cycle 

wherein said fresh air intake side and said exhaust air discharge side are closed off 

and said defrost air path means is open, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation configuration, 
fresh air is able to flow through said fresh air path means and exhaust air is able to 
flow through said exhaust air path means, 
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and 

during a defrost cycle, when said damper component is in said defrost configuration, 

defrost air taken bom the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said third air stream path, 
through said fourth air stream path, then through said defrost air path means, and 
through said defrost air discharge side. 

33. A defrostable ventilation q^paratus, for exchanging interior air of a building with air 
exterior to the building, for transferring water moisture and sensible heat between exhaust 
air taken from the building and fresh air taken from air exterior to the building, and wherein 
interior air taken from the building is used as defrost air to defrost the ventilation apparatus. 



said ventilation apparatus comprising 

fresh air path means having a fresh air intake side and a fresh air discharge side, 
exhaust air path means having an exhaust air intake side and an exhaust air discharge side, 
an exchanger comprising 

a desiccant exchanger element for transfer of water moisture and sensible 

heat between said exhaust air and said fresh air, 

and 

a sensible heat exchanger element for transfer of sensible heat between said 

exhaust air and said fresh air, 
said desiccant exchanger element comprising a rotary exchanger wheel configured and 
rotatably disposed so as to define a second air stream path and a third air stream path, 

said second air stream path defining a portion of said fi^ air path means and said 
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third air Stream path defining a portion of sdd exhaust air pad^ 
said sensible heat exchanger element comprising 

a first air path defining a portion of said firesh air path means and a fourth air path 

defining a portion of said exhaust air path means» 
said first and second air stream paths defining respective portions of said firesh air path 
means between the intake and discharge sides of said fi*esh air path means, 
said third and fourth air stream paths defining respective portions of said exhaust air path 
means between the intake and discharge sides of said exhaust air path means, 
said fresh air path means and said exhaust air path means being disposed and configured 
such that during a ventilation cycle, 

exhaust air entering the exhaust air intake side flows through said tiiird air stream 

path and then through said fourth air stream path and 

fresh entering said the fresh air intake side flows through said first air stream path 
and then through said second air stream patii, 
said ventilation apparatus including 

a rotation component for inducing rotation of said exchanger wheel through said fresh air 
path means and said exhaust air path means, 

defrost air path means for providing an air path by-passing said first and second air stream 
paths, said defrost air path means being configured to connect the exhaust air discharge side 
with the fresh air discharge side for conveying defit)st air to said firesh air discharge side 
from said exhaust air discharge side, 
and 
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a damper component, said damper component being displaceable between a ventilation 
configuration for a ventilation cycle 

wherein said defiost air path means is closed o£f and said fresh air intake side and 

exhaust air discharge side are open, 
and a defix>st configuration for a defiost cycle 

wherein said fresh air intake side and said exhaust air discharge side are closed ofi^ 

and said defrost air path means is open, 
and wherein 

during a ventilation cycle, when said damper component is in said ventilation configuration, 
fresh air is able to flow through said fresh air path means and exhaust air is able to 
flow through said exhaiist air path means, 

and 

during a defrost cycle, when said damper component is in said defrost configuration, 

defrost air taken from the building, is able to circulate, for delivery back into the 
building, through said exhaust air intake side, through said third air stream path, 
through said fourth air stream path, then through said defit>st air path means, and 
through said fresh air discharge side. 
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